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JETTY 
BECKTON 





Over the years we have been responsible 
for the construction of many jetties on 
the River Thames. The illustration 
shows a jetty at Beckton for the North 
Thames Gas Board 





PETER LIND 


Peter Lind and Company Limited Romney House Tufton Street London SW! 
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JETTY 
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Over the years we have been responsible 
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the River Thames. The illustration 
shows a jetty at Beckton for the North 
Thames Gas Board 
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BAR-BENDING 








with accuracy-speed-economy 


ARD-50 
MODEL 


ELECTRIC 
OR 


ENGINE DRIVEN 


The ARD-50 Model, illustrated above, has an automatic control which permits the desired bending 
angle to be pre-set, greatly ar eng pene bending. The bottom illustration shows the bending 
of an angie loop in one operation. This model is also fitted with a backrest for multiple bending of 
small diameter bars. We also supply, at extra cost, a special device for bending Hoops and Spirals, 
and formers and backrests for special steel such as “ Square Grip,”’ “ Twisteel,”” and “ Tentor,”’ etc. 
This model is complete with standard accessories for bends on a 4D basis, and can be fitted with 
Electric motor, Air-cooled Petrol engine or Air- or Water-cooled Diesel engine. Our range of bending 
equipment also includes the RAS40 model for bending bars up to |} in. diameter. Both models are 
available for sale or hire. Full details will be sent on request. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT. 


Telephone: Chatham 45580. Telegrams & Cables : Cembeigi, Chatham. 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE AGGREGATES 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 
efficient delivery, are at the 
service of contractors and 
Municipal Authorities in Lon- 


don, Berks, Bucks, Herts, and 


Middlesex Areas. 


PLANTS 


Our products include Washed 
Sharp Sand, all sizes of shingles, 


9 


from 3/16" up to 2", either 


crushed or natural. 


Special Specifications made to 


order. 


STONE COURT BALLAST CO. LTD. £@ : 
“> 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone : Abbey 3456. 


t 


~ 














y 73, iaVeUer lbs nD, 
4 L Bs ia WNGS FRILL IL USL, 


274M eo horteM craiole ; 
J° Ss Std, BAe; wet wel iS sfc 








RANALAH STEEL MOULDS LTD 


R SH TON . SUSSEX TEL 
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Which 
choose? 
Where 


to 
use? 
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Integral waterproofing 
admixture for 
concrete and mortar. 


Metallic bonder for 

Grano Topping and 

between old and new 
concrete. 


These and all others in the extensive Sternson 
range were produced to meet specific needs in the 
preparation of concrete. All have been fully proven 
in use over the years ; and all are being continu- 
ally specified for major contracts. 


STERNSON 100 


Concrete surface hardener to stop dusting. 


STERNSON 205 


External surface water repellent for 
brickwork, masonry or concrete. 


STERNSON 310 & 340 


Concrete accelerators, hardeners and 
waterproofers. 310 is more rapid than 340. 


STERNSON 355 


To rapid-set cement for waterproofing 
operations. 


If you have a problem in 
concrete, put it to— 


Manor Way, Boreham 
Wood, Hertfordshire. 
Telephone: Elstree 2211 


STERNSON 600 

Metallic jointing material for water- 
proofing concrete or brick joints 
and expanding grout. 


STERNSON 620 


Metallic hardener for heavy duty 
concrete floors. 


MULSIBOND 


Bonder for Plaster and Cement Render- 
ings (no hacking). 


MOLDCOTE 
Protective treatment for timber moulds 
which improves quality of castings. 


RITECURE 
Membrane for curing Concrete. 








CONCRETE AND CONSTRUCTIONAL ENGINEERING Apri, 1961. 


* WATERTIGHT | 
LININGS FOR 
WE ARE SPECIALISTS «x RESERVOIRS 


IN THE REPAIR x SWIMMING 
AND RECONDITIONING « °C! £7: 
OF REINFORCED < LININGS FOR 


TUNNELS 
CONCRETE STRUCTURES * cewers 
* TANKS, ETC. 


TELEGRAMS: 
‘GUNITE, 
HITCHIN’ 


CONSTRUCTION CO LTD = 
WESTERN HOUSE, HITCHIN, HERTS. HITCHIN 4371 














PUT YOUR FAITH 
IN THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 ‘Grams: “Grease, Leeds 10” 
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REINFORCED 
CONCRETE 


FRAMEWORKS | 


+ 


bP, 
a 
ar ie 
al 
ar 


@ Civil Engineering Contractors, Reinforced Concrete 


* 46 CLARENDON ROAD - WATFORD 


TELEPHONE WATFORD 3448! 
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HYDRADUCT SHEATH 


Vuk a hashiahe Seae estate HYDRARIGID 


ee eR pa nicip 


PULL LLL. nyDRAFLex 


Hydraduct is an extremely robust form of sheathing for prestressing 
tendons and meets the most stringent requirements of Designers and 
Contractors; problems which may be encountered in transportation 
and site handling have been carefully considered. 


PSC GROUT INJECTION EQUIPMENT 


4 P-S.C. hand-operated diaphragm, 
direct displacement grout pump 
with electrically operated stirrer. 


P.S.C. power-operated grout > 
injection pump. 


The subject of cable grouting is one that P.S.C. Equipment Limited 
have studied intensively and for which a range of equipment has been 


developed. 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


P.S.C. Equipment Limited, members of the Freyssinet International 
Organisation, have available a range of prestressing systems including 
Freyssinet MultiWire, Freyssinet MultiStrand—freyssiStrand, P.S.C. 
MonoWire, P.S.C. MonoStrand and P.S.C. Pretensioning. Full details 
and complete technical information are always available on request. 
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FREYSSINET 


RUBBER BRIDGE-BEARINGS 


. . the modern method of supporting bridges 
and other civil engineering structures. They 
are more economical and technically superior 
to traditional steel bearings and are widely 
recommended. Freyssinet bearing pads are of 
unit bonded construction. The design of the 
pads is based on the relationship between loads, 
displacements and rotations, and, as no moulding 
is required, each case is treated as unique and 
the proposed pad calculated accordingly. The 
highly satisfactory behaviour of this type of pad 
has been proved by tests and by observation 
on over 500 bridges on which they have been 
used. Technical questionnaire forms are avail- 
able on request. 





FREYSSINET |. =: = 
FLAT JACKS 


ew eeuw-Oweeuven 


eevsescrs 











These hydraulic jacks of unusual and 
unconventional design permit enormous 
forces to be exerted where the move- 
ment required is small. They have con- 
siderable application in underpinning, 
levelling, and thrust control in engineering 
structures. 


& a) cS EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX 
Telephone : Unbridge 3524/ 
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TRUCK 
MIXERS 


Available in several capacities, either with 
petrol or Diesel engine or power take-off. 
Quick and intensive mixing. 

Quick charging and discharging. 


HAZERSWOUDE HOLLAND 
P.O. Box 88 LEIDEN 
Over 40 years’ experience in the construction 
of contractors machinery. 
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Colerete 


RELONSTRUCION 
AWS 


Hendre’r Mur, Gyfynys, 
Maentwrog, Trawsfynydd 
REFACING OF FOUR DAMS 
IN NORTH WALES 
TRAWSFYNYDD NUCLEAR 
POWER STATION 


Refacing in progress on Downstream 
Face of the Trawsfynydd Dam. 


% Colcrete was adopted for this 
work due to its impermeability 
and low shrinkage. 


Consulting Engineers : Freeman, Fox & Partners. 
Main Contractors : Sir Alfred McAlpine & Co. Ltd 
Grouting Contractors: The Cementation Co. Ltd. 


Enquiries to:— 
. 


COLCRETE LTD 


GUN LANE STROOD KENT 
Telephone: Strood 78431-2-3 
Grams: Groutcrete, Rochester 
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STEEL 
REINFORGEMENT 


Sizes up to I;’. 
We can offer 
PROMPT DELIVERY 
Let us have 
your schedules for DESIGN 
CUTTING, BENDING 
and FIXING 

* = 


Delivery to 
Works or Site 





Write or 
telephone 
your requirements 


fy] WELBECK 


(STEEL STOCKHOLDERS) LTD 


ISB COOMBE ROAD, NEW MALDEN, SURREY 
Telephone: Maiden 8384 
Head Office & Works: 


STEEL WHARF, RIVER ROAD, 
BARKING, ESSEX 
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“Now then, lad, 
you can strike these 
moulds tomorrow. 
This iS FERROCRETE, 

see?” 





@l can remember the time When 
you've had to hang about for days 
on this pre-cast stuff. Now it only 


takes 24 hours. Anyway, you can’t 


get better than this Blue Circle peppoopere was tne world's 


’ first rapid-hardening Portiand 
cement. I’ve used them all, see?  Gonont. 1 complies fully with 


B.S.12: it has normal setting 
properties and therefore gives 
ample time for mizing, placing 
See about Cement | and compacting the concrete 
a In every form of concrete it gives 


a higher early strength than 
ordinary Portiand Cement 
our technical service. For all intormation please write to: 
(7 MARKETING COMPANY LTD., PORTLAND HOUSE, TOTHILL STREET, LONDON, SW1 - Tel: TATe Gallery 3456 
G. & T. EARLE LIMITED, HULL - Telephone: Hull 26171 
Selling Organisations of The Associated Portiand Cement Manutacturers Lid 
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homogeneous fibreboard expansion joint filler 


made in Great Britain 


so available in 3", 4°, & 0" 
Complies with Air Ministry thicknesses 
Specification 201/58 + Part ii 
Clause 606. 


POWELL DUFFRYN TIMBER INDUSTRIES LIMITED 
Queensferry, Chester Telephone: Hawarden 2001/4 
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For precast co ty 
consult ATLAS 


manufacturers of the 


OMNIA FLOOR 
and other types of 
precast flooring 


easy to handle —pailetised toads 

quick assembly 

no shuttering 

monelithic character 

good heat and sound insulation 

fire resistant 

long spans and heavy loadings 

low weight 

adaptable for services 
the Omnia Floor was used throughout, supplied by Atios Stone ” 
Architect: Lewis Solomon, Kaye & Partners 


Consul Engineer John DeBremoeker & Partners 


=— rveyor. Basil A. Cohen, FRICS 
entractor ; Token Construction Co.Ltd 





Our skilled staff are always ready to assist you in the initial design stages or they are 
available to carry out the complete design work to the architect's specification 
Complete sub-contracts can be undertaken. For further information about the concrete 


floors write to us 


The Atlas Stone Company Ltd. 


Artillery House, Artillery Row, London, 8.W.1. Telephone: ABBey 3061-2-3-4 
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DORMAN 
LONG Steel Trench Sheeting 


(Regd. Design No. 850,839) 


The ideal for temporary lining, 
easy to drive: can be used over and over again 


PROMPT DELIVERY Prices and full particulars on application to 


DORMAN LONG (Steel) LTD., SHEET DEPT., AYRTON WORKS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.! 








COPPER STRIPS 


for expansion joints 








wet concrete. 
ise in the supply 
stri 
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meaning ‘home of the 
‘ Thunder Storms’. 


It is the name of the vast 

new dam now being built 

by the Queensland 
Government Authority 

to harness 20,000 million 
gallons of water for the 
irrigation of new 

Australian pastures. 

Lissapol N has been specified 
for use in the construction. 
This is the 1.0.1. agent which has 
proved invaluable in obtaining 
workable concrete mixes of 
maximum compaction. 


Full information on request 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON 8W1 ENGLAND 
x192 
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May we 


PRECAST 


your 


STRUCTURAL 
COLUMNS 


and 
SAVE TIME SAVE MONEY 


J. A. KING « Co, Lo 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 

















For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 


Automatic Time Control 


‘CAPCO’ 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


(ESTABLISHED 1918) 


POLLEN HOUSE, 10/12 CORK STREET, LONDON, W.! 
Phone: REGENT 0716. Grams: CAPLINKO, LONDON. Telex: 23255. Cables: CAPLINKO, LONDON. Works: IPSWICH. 
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Tough as steel 


One of the Land-Rover fleet at Stewarts and Lioyds’ Corby Steelworks 


..» The 4-wheel drive Land-Rover. As familiar to the 


cooling tower and the rolling mill as to the cattle and the sheep... 
Land-Rovers. No vehicles are better fitted to ride smooth-shod over 
the worst of surfaces, or to fetch, carry and haul with precision and 
authority. You can tell by the famous names they wear what faith 
the world of Industry has in them. Ask your Distributor or Dealer for 
a Land-Rover demonstration. 


There’s no substitute (7-7. //2, ‘a 
for the 4-wheel drive Wi ROVER , 


iesel 


THE ROVER COMPANY LTD - SOLIHULL - WARWICKSHIRE also DEVONSHIRE HOUSE - PICCADILLY - LONDON 


Cvs-289 
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AB MOULDS 


CAN BE RELIED UPON TO 
GIVE CONSISTENT SERVICE 
OVER MANY YEARS 








The above illustration of a standard 
garden edging mould shows the tough 
construction of our moulds, which 
reduces expenditure on maintenance 
and constant replacement of moulds 
of less robust design. 


A.B. MOULD &CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 
Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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VW Ft: 


Contractors: Messrs Holst & Co. Ltd. 


To render the ground floors 
in their new warehouse at 
Grimsby, hard, dustless, water- 
proof and able to withstand 
exceptionally heavy wear and 
tear, British Titan Products Co. 
Ltd., chose Lillington’s No. 1 
Metallic Liquid—a _ veritable 
titan amongst proofers. 


From 5/-— per gallon 
SPECIAL TERMS FOR BULK CONTRACTORS 
Write for Booklet 56 


All our products now sold 
in free containers 
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ANS 


For fifty years, architects have specified Lillington’s No. 1 
Metallic Liquid, the scientifically prepared admixture that 
renders concrete completely waterproof and dustless and 
accelerates setting time. 


No. 1 Metallic Liquid is a necessity for waterproofing 
cement renderings to walls and basements, in mass concrete 
retaining walls, foundations, flat roofs and tanks. You can 
rely on it to give complete satisfaction because IT IS THE 
ONLY PROOFER SOLD UNDER GUARANTEE. 


LILLINGTON'S 


N° 1 Metallic Liquid 


GEORGE LILLINGTON &CO.LTD. WILLOW LANE, MITCHAM, SURREY 


Tel: MITcham 1066 


For Scotland: 42 High Street, Greenock. Tel: Greenock 20175 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 


Specifications : Two Sizes P.C.3 P.C.4 


Capacities per hour, approx. . . 20-24 cu. yd. 8-10 cu. yd. 
Range: 
Horizontal, approx. . . . . 1500 ft. 1250 fe. 
or Vertical, approx. . . . . 135 ft. 125 fe. 
.« s a « e « s 6° id. 44° id. 
Power required: Electric or Diese! 45 h.p. 25 h.p. 


FOR HIRE | 
(PUMPCRET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Pompcret Hire Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546. Telegrams : Pumpcret, Kens, London 
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McCall’s supplied 
over 3,000 tons 
of ‘Tentor’ Reinforcing Bars 
for the building of one of the 
largest and most modern stores 


in Europe 
RACKHAMS LIMITED (Hassocs) BIRMINGHAM 


Contractors Architects: T. P. Bennett & Son 
aylor Woodrow Ltd. 43 Bloomsbury Square 
London, W.C.! 





McCALL & COMPANY (snerritic) LIMITED 


TEMPLEBOROUGH - SHEFFIELD +- P.O. BOX 41 
lelephone: ROTHERHAM 2076 (PB. Ex. 8 lines) 
aati LONDON: SLOANE 0428 BIRMINGHAM: ACOCKS GREEN 0229 
PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS (i018 
by McCALLS 


McCALLS MACALLOY AFRICA (PROPRIETARY) LIMITED McCALLS MACALLOY (AUSTRALIA) PTY. LIMITED 


McCALL & COMPANY (SHEFFIELD) LIMITED §McCALLS MACALL miTED McCALLS MACALLOY (CANADA) UMITED 


SRBIO4 
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pon-Thames, Surrey- x 
C3. Lascow DOUGLAS Per) 





Moulds and 
formwork 


for the concrete industry 


A service to the industry ranging 
from the small equipment illustrated 
to complete spinning plants, backed 
by years of technical experience. 

id aiiiciatn op We are now operating from our ex- 


straight tensive new premises at the address 
below. 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coueybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545/6 
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RELIABLE high-frequency vibrators 


>. 


ay | 





12,000 VIBRATIONS 
a 


SLOW SPEED 
DRIVE: 


THOROUGH COMPACTION 
OF COARSE MIXES. 
HIGHEST DEGREE OF 
DENSITY 


FLEXIBLE SHAFT 
RUNS AT 2,850 RPM. 
LESS MAINTENANCE 
LASTS LONGER 


OTHER MODELS IN THE POPULAR RANGE OF 
ACE CONSTRUCTION EQUIPMENT. “skymaster 
Mk. II"—Man-carrying hoist. “Loadmaster”— 
Concrete Elevaor. “Bomag”—vVibrating Rollers. 
“Comet”— Mobile Hoist. “Dalli”— Handscraper. 


USEFUL 
ACCESSORIES 


INTERCHANGEABLE 


GRINDING ANO 
CLEANING TOOLS 
FOR A VARIETY OF 
USES 


ACE SERVICE: “Service to the Customer”, that's 
the key phrase of the ACE Service Department, 
unrivalled for its courtesy, efficiency and speed. 


The photograph used in this advertisement was taken by kind permission 
of W. J. Simms, Bons & Cooke Limited. 


A.C.E. MACHINERY’ LIMITED 
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maximum light minimum cost 


LiTEex roof lights give a very high transmission 
of light—up to 92°,—and are easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with L1TEx roof lights. 


LITEX spherical roof lights 
ESIsEX “Tool lighte 


LtTex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 
or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 





; : ‘ LITEX rectangular roof lights 
Lirex roof lights are ideal for use in schools, itals and other buildings 

where absolute safety is required—they will not shatter and cannot support 
™ combustion. The plastic will not creep, nor become brittle with age or very 

hot temperatures. 


Lirex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings, 


For further information about LiTex roof lights please write to LITEX lantern lights 


LENSCRETE LIMITED Queens Circus London SW8 telephone MACaulay 1063 











woopD 
MOULDS 


for PRECASTING 


EXTREME ACCURACY Trent Gravels 
ALL ALL 10,0060 tons per week 


Washed & Crushed |% in. to 4 in. 
TYPES | SIZES oa 


Woes Soe eeehe Ses aaa 














25 years’ experience at your service prices. 


ARCHITECTURAL SPECIALISTS | TRENT GRAVELS LTD 
AND MODEL MAKERS ATTENBOROUGH NOTTS 


‘aslephone : Nottingham 25-4255 
LAWS & SON (STAINES) LTD 


(CONTRACTORS TO H.M. GOVERNMENT) “CONCRETE SERIES” 
Langley Road Works, Staines, Middx 


Telephone: Staines 53700 BOOKS on CONCRETE 


_ st Lynne my wy oy 
Pottery La Newcastle-on-Tyne ONCRET reoeee. 6 
Biceoe Newcastle 20567 : ‘4 cdg a ‘lo awit 
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WHARFE BRIDGE 
at WETHERBY 


illustrates aesthetic design 


t Authority: 
County Council of the 
West Riding of Yorkshire 


Engineer 

S. Maynhard Lovell, 
O.B.E., E.R.D., T.D., 
Chartered Civt! Engineer. 
Contractors: Crowley, 
Russell and Co. Lid. 
Sub-Contractor for the 
Wharfe Bridge 

The Cementation Co. Lid. 








The Wharfe Bridge carrying the 
Wetherby By-Pass over the River 
Wharfe at Wetherby is of balanced 
cantilever and suspended span con- 
struction, with two side spans each of 
96 ft and a central span of 160 ft— 
the length of the cantilevers being 
45 ft each with a suspended span of 
70 ft. Approved by the Royal Fine 
Art Commission, the design of the 
bridge has achieved harmony with a 
setting of considerable rural beauty. 
The 70 ft suspended span consists of 
fifteen I beams 5 ft 3in deep, spaced 
at 4 ft 6 in centres, together with 
two reinforced concrete rectangular 
fascia beams, having curved soffits to 
accord with the soffit line of the 
cantilever arms. 


The fifteen I beams are prestressed 
post-tensioned beams which were 
manufactured on site, and all cables 
were prestressed before erection 
except in the case of the outer I beams 
which were partially stressed before 
erection and finally stressed after 
construction of the deck slab. 

After erection of the I beams, 
transverse diaphragms were cast 
between the beams and prestressed 
through straight cables. 

Prestressing of the beams and dia- 
phragms was on the Gifford-Udall 
system and 0.276 in diameter wires 
were used throughout. 


For further details on this project 
please write for leaflet. 


wire was essential— 


VYolusons. of course! 


Richard Johnson & Nephew Limited, Manchester 11, Telephone East 1431 
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SPECIALISTS 


























NTRACTORS) LTD. 
gs and Renderings 
kind in any part 


. s 4p Gunite Linin 
inquiries tor 
te a a 3d structures of every 
ose of the country. 


HASLINGTON 


65-6 
Telephone : Crewe 22 


— 


CREWE 

















For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


eB AeX TU hy 


Reg. Trade Mark Britwh Made 
Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates at 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 
@ Petrol or Electric Drive. 
@ Robustly built throughout and backed by 
genuine service. 
@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 
This unique machine, with Ss oo 
tools, can also be used for : ACING, WET- 
Model VP 350-A (Swivel Sess or Barrow Mounting) RUBBING CONCRETE, GRINDING, DISC SAND- 
Promet Delivery. Highly Competitive Prices. Genui ING, AND DRILLING (up to 13” in Concrete, I* in 
Servies. Re-Sale Terms A 5 Steel, and 2” in Wood). 
%* Ve operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 
Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 
THE FLEXIBLE DRIVE & TOOL CO., LTD. 


EDENBRIDGE, KENT. Telephone; 3385-6 
JNDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone: KENsington 3583 
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economy in 


bored foundations 


DOWN TO \\ [IO FEET 


McKINNEY 


McKINNEY FOUNDATIONS LIMITED 


A [Lame | company Manor Way, Boreham Wood, Hertfordshire. Tel: Elstree 2854 
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A Finer Finish 
at Lower Cost 


MASONITE 
SHUTTERING 


forms Better Concrete 











Large sheets of 
SWEDISH MADE 


MASONITE 


tempered presdwood 


SP 4 Se ee 


For continuous and repetitive use, where 
reliability and speed are essential, Masonite 
4” and 4” Tempered Presdwood is the ideal 
form liner made especially for concrete work 
available in sheets 4’ x 9’ and 8’. 

For Carved shuttering down to a 9” radius, 
specify Masonite 4” Tempered Presdwood, 
the ‘companion’ shutter board that gives a 
smooth form finished concrete and lightens 
shuttering assembly work. 


MASONITE LIMITED 


BEVIS MARKS HOUSE, BEVIS MARKS, 
LONDON, E.C.3 
Tel: AVEnue 28646 Grams: Etinosam, Fen, Londen 





Aprit, 1961 CONCRETE AND CONSTRUCTIONAL ENGINEERING xxxiii 


INSEPARABLE from 
ety REINFORCEMENT 


ce | ', . » OF COURSE! 


HAR SPACER 











=) and a guarantee that 
the specified concrete cover 
is accurately maintained . 


Complying in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a vice-like grip in the desired position on all types of rein- 
forcement, including mesh and prefabricated. As an inseparable part it positively cannot be displaced 
by heavy tamping or vibrating. For any Bar Spacing problem, 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most ding and promi t contribution to accurate 
bar spacing in reinforced concrete, thus providing precision, economy, and labour-saving means of 
ensuring that the specified concrete “ cover” is maintained we A ali conditions. it is noteworthy 
that such is the increasing popularity and demand for “ B.E.C." pacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST “OF Oo WITHOUT MODIFICATION 
Over 120 stock sizes of bar spacers enable us to give immediate attention to requirements. 

Write now for comprehensive details and samples. Our Technical Consultants will call on request. 
Patent Nos. 597,505, 715,563, 789,018, 618,538. 

Registered Nos. 870,560, 886,239. English and foreign patents pending. 


B.E.C. BEARER BLOCK 


FOR GROUND BEAMS * BARREL ROOFING 
BRIDGES * MAT WORK ° ETC. 


The “ B.E.C.” precision-made bearer block is another yore B.E.C. aid to obtain accuracy 
with speed in concrete construction. Let us send you full de 


BERRY’S ENGINEERING CO. 


Enhance your Prestige. SOLE MANUFACTURERS: 
Specify and use with 


= ion Middle Road, Shoreham-by-Sea, Sussex 
Phene aed Grams: Shoreham-by-See 354/ 2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 
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CALCULATION, DESIGN, 
and TESTING of 
REINFORCED 
CONCRETE 


By K. L. Rao, M.Sc., Ph.D., etc. 
Third Edition 


A practical book for on the fund Is of 
theory, testing, and design of reinforced concrete. It 
covers the syllabus of the examinations for the B.Sc. 
Enginsering Degree and the Associate Membership of the 

ion of Civil Engi s and the | of Struc- 
tural Engineers. This new third edition, as well as bringing 
the work generally up to date, includes the revised Code 
of Practice for Reinforced Concrete C.P./ 14 (1957) issued 
by the British Standards Institution. 40/- net. 














PITMAN 
Best Quality 


CONCRETE 
AGGREGATES 


in all grades 
ts J 


DELIVERED BY ROAD OR RAIL 


WM. BOYER 


& SONS LTD 


MEMBERS OF S. & G.A. of G.B. 
ESTABLISHED 181 
IRONGATE WHARF, PADDINGTON, W.2 
TELEPHONE : PADDINGTON 2024-6 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L" 


JAMES ESTATE, WESTERN RD., MITCHAM, SURREY 
Phone: MiTcham 012! 
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THE MACALLOY THREADED END PLATE 


The threaded plete 4 is of high quality steel and costs no 
more than a standard anchorage. The Macalloy rolled thread is 
used and the threaded end plate, like the standard anchorage, 
develops 98°, of the strength of the plain bar. 

The standard sizes are for: 

" diameter bar (55T) 6° sq. 

1," ” ” (45T) ~ $q. 

* am » Gest) 

7 ” ” (27T) , ° 
giving a bearing pressure behind the plate of 3,000 p.s.i. The 
plates are big enough and thick enough to remove all doubt. 
Multi-hole plates and special sizes can be produced, but they 
may take a little longer than the standard one, which we hold 
in stock. 








McCALLS MACALLOY LIMITED 


PDFS These TEMPLEBOROUGH ~- SHEFFIELD - ENGLAND - P.O. BOX 4! 
Telephone: ROTHERHAM 2076 (P.B. Ex 8 lines) 

: SLOANE 0428 * BIRMINGHAM: ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 - MANCHESTER: BLACKFRIARS (0/8 


by McCALLS LONDON 
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CALCULATION, DESIGN, 
and TESTING of 
REINFORCED 
CONCRETE 


By K. L. Rao, M.Sc., Ph.D., etc. 


Third Edition 





A practical book for on the fund: is of 
theory, testing, and design of reinforced concrete. It 
covers the syllabus of the examinations for the B.Sc. 
Engineering Degree and the Associate Membership of the 

itution of Civil Eng and the Institution of Struc- 
tural Engineers. This new third edition, as well as bringing 
the work generally up to date, includes the revised Code 
of Practice for Reinforced Concrete C.P.1 14 (1957) issued 
by the British Standards Institution. 40/- net. 











PITMAN 
Best Quality 


CONCRETE 
AGGREGATES 


in all grades 
L 7 di 


DELIVERED BY ROAD OR RAIL 


WM. BOYER 


& SONS LTD 


MEMBERS OF S. & GA. of G.B. 
ESTABLISHED 1810 
IRONGATE WHARF, PADDINGTON, W.2 
TE! <PHONE : PADDINGTON 2024-6 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L" 


JAMES ESTATE, WESTERN RD., MITCHAM, SURREY 
Phone: MiTcham 012i! 
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THE MACALLOY THREADED END PLATE 


the standard end plate, two holes can be provided for a 
flange to secure sheathing. 

The threaded plate is of high quality steel and costs no 
more than a standard anchorage. The Macalloy rolled thread is 
used and the threaded end plate, like the standard anchorage, 
develops 98°, of the strength of the plain bar. 


-x ii 
giving a bearing pressure behind the plate of 3,000 p.s.i. The 
plates are big enough and thick enough to remove all doubt. 
Multi-hole plates and special sizes can be produced, but they 
may take a little longer than the standard one, which we hold 
in stock. 








McCALLS MACALLOY LIMITED 


PHS Taso TEMPLEBOROUGH - SHEFFIELD - ENGLAND - P.O. BOX 4! 
seen 7 Telephone: ROTHERHAM 2076 (P.B. Ex 6 lines) 

bY McCALLS LONDON: SLOANE 0428 + BIRMINGHAM: ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 - MANCHESTER: BLACKFRIARS 10/8 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 


a = 


Ilustration above 
shows some of 
the post-stressed 
bridge beams, 
each 80 ft. long 
and weighing 35 
tons, produced by 
Anglian Building 
Products Ltd., for 
British Railways, 
Midland Region. 
Main Contractors: 


WOODEN 
—=ai MOULDS 


Boner eas supplied by 


MAY « BUTCHER Lm 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possibile saving in time, labour 
and money. However intricate the shutter or mould, you are assured of accuracy in 
every detail and a product with long trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 


80 -ft. BEAMS 
cast in 





HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6986/9 
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OUTSTANDING BUILDING... 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN 3 Concrete Floor Hardener 


QUICKSOCRETE P.O. & D. Rapid Hardeners and 
products .... Setters 


Outstanding 


WETEXI ‘S’ Colouriess Silicone Waterproofer 
CHEMICAL CONPLAST Concrete Piasticiser 


BUILDING CONPLAST ‘W?’ Anti-freeze and Plasticiser 
PRODUCTS CEBEX 112 


LIMITED 
Warple Works CEBEX 113 Expanding Grouting Material 


Cleveland Road CEBEX 124 Multi-purpose Slurry Liquid 
Hemel Hempstead ROAD CONPLAST Air Entrainer and Piasticiser 
Herts. CONBEX Piasticised Expanding Grouting Material 


CHEMICAL BUILDING PRODUCTS LTD 


LIFTOYL Floor Cleaner and Degreaser 

ORKIT & TEKTAM Bituminous Coatings and 
Compounds 

CONCURE Concrete Curing Agent 

criptive literature. NITOLUX a ROBRITE Paints 


Mortar Improver 
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FOR + BUILDING - HORTICULTURE AND INDUSTRIAL USE z 


Polythene Sheeting qildso44 Mauna 


in convenient 20 Yard Rolls 








| PO YT 12 ft. WIDE SHEETING 
L HENE BAG 150 Gauge 20 Yd. Lengths . 25/- 
SPECIAL LIGHTWEIGHT 200 Gauge 20 Yd. Lengths 33/4 

7 6/- 6/- zen 100 2/3 9 500 Gauge 20 Yd. Lengths . 83/6 


CARRIAGE ON ORDERS 
Up to £1: add 2/6 carriage 
Up to £2: add 3/6 carriage 
Over £2 add 5/= carriage 
. $1/3 Rott 


exis.” TRADE ENQUIRIES INVITED 
. 16/8 Roti 


lm os / Transgrip. Exclusive device for 

- 23/=Roll securing Polythene sheeting under 
SPECIAL LIGHTWEIGHT maximum tension. Ideal for Build- 

ing Sites, Farms, etc. . . . 3/6 each 

Wide . . + + S/6RoM 6 for 18/-; 24 for 62/6; 72 for 160/~; 


BLACK SHEETING sp nated 


LAR HEETS UP TO SIZE 
48° Wide 1S0Gauge . . 10/-Roil gy gy eet 


150 GAUGE—CLEAR 
; 5/8 Roll 


! 
8/4Rott | 
- 12/6Rol 4 
. « 14/8 Roll 

. 6/BRott | 

i; 
! 


HOVERLLTOUCT AA DOUD EEOC 


200 GAUGE—CLEAR 
: 8/4 Roll 


aeieeie 


£ 
o 
g 





POU UU CEEC CUE LCCC 


(Dept. CCEI3) 29 Victoria Road, Surbiton, Surrey. (ELMbridge 5271) 























B. PRIEST «6 SONS LTD. otp Hite: stares: enc 


Telephone: Cradley Heath 6650! (8 lines) 














APRIL, 1961. CONCRETE AND CONSTRUCTIONAL ENGINEERING xxxix 


Testing 
concrete 
on site 


ig. 


| 
cubes 


MILBANK-WELLS 


HYDRAULIC PRESS 
AND CUBE MOULDS 


Immediate Delivery 
Two Sizes: 4 in. and 6 in. 
PRESSES and CUBE MOULDS 


Testing to 16,000 Ib. per sq. in. to 


B.S. 1881. 


all Government 


7 Approved for 
Contracts 
| 


IN USE 
ALL OVER 
THE WORLD 


6-IN. PRESS 
258 TONS 


4-IN. PRESS 
110 TONS 














PRESTRESSED 








ce 


hie 








il 


FLOORS & ROOFS spans up 1040 ft 
FRAME BUILDINGS = ALL TYPES 


SN 
| sane 











SINGLE SPAN * MULTI SPAN 


’ CANTILEVER 
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Just Published 


OSCAR FABER’S 
REINFORCED CONCRETE 


New edition rewritten and expanded by JOHN FABER, B.Sc., M.1.C.E.., 

M.1.Struct.E., M.Soc.C.E.(Fr.), M.Am.Soc.C.E., M. Inst. W.., 

M.Cons.E., A.C.G.1., and FRANK MEAD, B.Sc., A.M.LC.E., 
A.M.LStruct.E., A.M.Inst.W. 


This new edition has been very considerably expanded, and largely 
rewritten at an advanced level. The aim has been to provide, for 
the use of engineers engaged on the widest range of engineering 
problems, the most up-to-date statement of the theory and practice 

of reinforced concrete. 

New chapters have been added and a large number of chapters have 
been substantially extended. Numerous design curves and diagrams 
have been brought into the book and are based on original approaches 
to their respective subjects. Many of the design curves are entirely 
new; in many cases they will make for considerable saving of labour in 

design offices. 480 pages: 218 figures: 53 tables: 75s. net. 


THE DESIGN OF 
CYLINDRICAL SHELL ROOFS 


Second Edition, revised and enlarged 


J. E. GIBSON, M.Sc., Ph.D., A.M.1L.C.E., with a foreword by 
Professor W. T. MARSHALL, B.Sc., Ph.D., M.1.C.E., M.1.Struct.E. 


This new edition continues to combine an exposition of the under- 
lying mathematics with an explanation of the latest design and con- 

structional methods. 

Four new chapters have been added: ‘Shell programmes for 
“* Mercury” automatic digital computer ’, * Model tests as a design 
method *, * Design of shell structures’, * Practical construction of 

shell roofs °. 

The book has in it worked examples which illustrate the type of 
problem which engineers can be expected to come across in prac- 
tice. There are new illustrations and, also, a new appendix giving 
the derivation of the formulae quoted in the main text for the shell 
coefficients of the complementary function. 280 pages: 90 figures: 

8 plates: 21 tables: 52s. 6d. net. 


pase 
E & © N SPON LTD, 22 HENRIETTA ST, LONDON, WC2 
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SOUTHWATER 
ACID 
RESISTING 
LININGS 


for 
CONCRETE 
CHIMNEYS 


Southwater acid-resisting bricks supplied 
by us were used for lining the 220-ft. 
concrete chimney (illustrated here) for the 
S.E. Gas Board at Isle of Grain, Kent. 


Contractors: Tileman & Co. Ltd. 


SUSSEX & DORKING UNITED BRICK COMPANIES LTD 
GRAYLANDS - HORSHAM - SUSSEX Tel: Horsham 235) 
A DIVISION OF THE REDLAND HOLDINGS GROUP 
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STORER’S 





Sawing, Planing and Moulding Mills and Storage Yards at Barking 


for 


SOFTWOOD 


Wm. T. STORER & CO. LTD. 
Timber Importers and Merchants 
ESTABLISHED 1913 


Telephone: RiPpleway 030! (10 lines) 


RIVER ROAD - BARKING - ESSEX 
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Our range of industrial engines are a practical 
proposition for many types of industrial equip- 
ment... compressors, cranes, pumps, contracting 
equipment, carth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interchangeable parts 
contribute to the low cost of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you are, whatever your problem, 


BQO 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further detalis of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 


sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECON OM Y—have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel 
engine? You'll have the unique advantages of 
economy, long-life and low running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*peTRo./pieseL Industrial Engines. The 
maximum 8.H.P. required iS...........At......cc00 
n.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 


. Telephone No. 
* Delete where not applicable 


GS! 23-4 











FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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Tel.: UXBRIDGE 


PS. 


SHUTTERING and MOULD 


PAINTS 


will make your shuttering and moulds last longer, 

often save the labour costs of repeated mould oil 

application, and are also the cheapest alkali 
primers for general use under paint work 


Reduced costs and clean concrete surfaces are always obtained from shutters and 
moulds treated with these paints. Wood grain is filled and sealed against water and 
alkali. Douglas Fir staining eliminated 


Ask for the type for YOUR purpose 
SPECIAL TYPES FOR PLYWOOD, 


STEEL OR CONCRETE SURFACES 
TO SUIT ALL REQUIREMENTS 


PROMPT DELIVERY FROM STOCK! 


TECHNICAL PAINT SERVICES, DEPT. C.C.E. 


THE PAINT CENTRE — UXBRIDGE — MIDDLESEX 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 








for 
COROBAR 


REGD TRADE MARK 


COLD WORKED HIGH TENSILE REINFORCEMENT 


MILD STEEL & 
HIGH TENSILE WELDED FABRIC 


AN EFFICIENT SERVICE ASSURED 
IN SUPPLY, BENDING & FIXING 


THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


REINFORCEMENT SPECIALISTS 
OFFICES: ARDSHIEL HOUSE EMPIRE WAY WEMBLEY MIDDX. 
TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 
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GLASS FIBRE 


Are you in the know? 














RIGID LINERS < 

PLASTIC LINERS <4 
TEXTURE FACSIMILE < 
TIMBER FINISH < 

DESIGN REPRODUCTION <4 
ANY SIZE <4 

ANY SHAPE <4 


CONSULT W 


D. A. MODELS LTD 


108 WOODSTOCK ROAD LONDON W.4 
TELEPHONE: CHISWICK 20!! 
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WEST WOODs 


HI-LOAD BRIDGE BEARING 


TAKES 600 TON LOAD 
4" DIA. ROLLER, 24” LONG 


Rolling parts made from steel to a special specification. Precision workmanship 


A very compact roller bearing for heavy reaction. Completely enclosed in 


grease box. No maintenance required. Bearings designed to suit all loads 
and conditions. 


Apply for further details: 


JOSEPH WESTWOOD & CO LTD 
NAPIER YARD MILLWALL LONDON E 1/4 


Phone: EASe 1043 Cables: Westwood London Grams: Westwood Easphone London 
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and strain become concrete, 
it’s natural to turn to the specialist 
for an informed opinion. 
Where operating in concrete is concerned, 
G.K.N. Reinforcements Ltd. 
have been specialists for 
thirty years, and have a prescription 
for most problems. “‘Gknow how” it might be said, 
is not necessarily everything; the complete practitioner 
also knows his client’s local problems. 
It’s a real advantage to have branches all over the country 
which ensure that local gknowledge assists your 
operation and that steel deliveries 


are made to requirements. 


If you want to put steel into concrete 


consult the specialists 


Reinforcements Ltd. 


LONDON Chancery 1616 Mtn SMETHWICK Smethwick 1991 
MANCHESTER Ardwick 169) GLASGOW Bell 2444 
CARDIFF Cardit 35220 “22” BRISTOL Bristol 21555 


MIDDLESBROUGH Middlesbro’ 3843 SOUTHAMPTON South’ton 22167 
LEICESTER Leicester 25114 LEEDS Leeds 27311 
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FOR THE LONG HAUL 


PAID FOR A WELL-DESIGNED CEMENT MIX 


PLAZCRETE RETARDS THE SET 


Permits longer haulage time 

Avoids day joint problems 
PLAZCRETE IMPROVES WORKABILITY AND 

PLASTICITY 


Makes pumping easier 

Saves time placing and vibrating 

Improves consolidation, particularly around 
reinforcement 


PLAZCRETE PERMITS A REDUCED WATER/ 
CEMENT RATIO 


Reduces shrinkage 
Eliminates laitence, bleeding and segregation 


PLAZCRETE IN THE MIX REDUCES THE COST 
WITHOUT ANY LOSS OF STRENGTH 


v For further information write to Dept. PC. : 


SEALOCRETE PRODUCTS LTD., 


ATLANTIC WORKS, HYTHE ROAD, 
LONDON, N.W.10. 


Telephone : Ladbroke OO15, P.B.E. 
Telegrams ; Sealocrete, Wesphone, London. 


waa 


N.B. When retarding of 
proof Plazcrete Winter 
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MODERN 
PRESTRESSING 


METHODS 


DEMAND THE FINEST 
HIGH TENSILE WIRES AND STRAND 





Whitecross wire and strand is cur- 
rently being used in many pre- 
stressed projects both at home and 
abroad. Stress-relieved high tensile 
wire by Whitecross satisfies the most 
exacting requirements of architects, 
civil engineering consultants and 
contractors throughout the world. 
Among other projects it was used 
in the construction of the city of 
Birmingham Ring Road, and the 
Embassy of the United States of 
America in London. 


The Whitecross company has played 
a leading part in the development of 
large diameter strands for use with 
post-tensioning systems employing 
wedge grip anchorage. 

Whitecross technical experts are al- 
ways willing to give advice on any 
problems you may have on pre- 
stressing matters. 


WARRINGTON - ENGLAND 


Ww H iT E Cc R re S S THE WHITECROSS COMPANY LIMITED go 
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eum facts 


GORBALS DEVELOPMENT - GLASGOW 


wre aw ly 


Vth. Pr 


Four seventeen-storey blocks of flats were constructed on this site, the floor area of 
each being about 90’ x 90’, and imposing a load at ground level of about thirty cwts. 
per square foot. As will be seen from the strata details there is a very high water table 
about 12’ below ground level, and between that and the rock, which is over 100’ down, 
there is nothing but silt and sand. Ordinary 
footings would have been out of the question 
due to the high water table, and the problem 
was how to carry this high concentrated load 
without taking piles right down to the rock. 


SOLUTION 


Trial penetration tests with the full size machine 
were taken, and it was found by this means that 
Franki piles with their enlarged bases could be 
formed in the silty sand at about 55’ to 57’, 
carrying working loads of 45 tons per pile. The 
alternative would have been to have taken piles 
down to the rock. All the piling was eventually 
carried out to an average depth of 57’ founded 
in the silty sand, the piles being reinforced with 
six §” dia. rods with helical binding at 6” pitch. 


Contract No.: 3148 - Client: Corporation of Glasgow 
Location: Gorbals, Glasgow - Architects: Robert Matthews & Johnson-Marshall 
Engineers: F. A. Macdonald & Partners 
General Contractors: A. A. Stuart & Sons (Glasgow) Lid 
Type of Structure: Four 17-storey flats - Number and Type of Piles: 1053 Franki Driven 
Working Load: 45 tons - Average Length: 57 feet 


TU LCi] Mee Write for “The FRANKI systems of Piling’ 


FRANKIPILE LIMITED - 39 VICTORIA STREET - LONDON - S.W.! - TEL: ABBEY 6006/9 
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SILOS 


an entirely new form of precast reinforced concrete bin construction 
Designed to British Standard Code of Practice C.P. 114 (1957) 
— above is a silo with 3 rows of 7 bins; each 12’ square ~ 100’ 


Bins square and rectangle, in sizes from 6’ square to 12’ square up to 
100’ high. Storage capacities range up to 300 tons of wheat per bin. 


Advantages: 


Smooth finish to internal walls: all joints sealed with cement mortar: 
no tie rods: no external cladding: no maintenance required. 

Costs are considerably lower than traditional methods of silo 
construction. 

Bin layouts can be in nests or rows and much less ground space is 
occupied than for circular bins of equivalent capacity. 

Manufacture under licence can be arranged in a number of overseas 
territories. 


GRAIN STORAGE SPECIALISTS 
Goode’s Engineering Co. Ltd. 
Royston, Herts., England. (Royston 2!170/3275/3318) 
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Prestressed concrete water tank of 150,000 gallon capacity 
supported on a 220-ft. chimney stack. Designed in collaboration 
with and built for the $.E.6.B. at the Isle of Grain. Kent. 


for versatility 
in concrete design 
and construction 


TILEMAN & CO. LTD., ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1. TELEPHONE: ABBEY 1551 


TiLiwe 


bal 
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NOW I SLASH LABOUR AND TRANSPOR 
COSTS ON SLAB SHUTTERING WITH THE 


Wenge 
pecco-bea 





* Proven safety factor 
2.2:1 

* Lightning adjustment 
from 8’ 6” to 27’ 7” 

* Unique one-stroke 
wedge lock 

* Makes propping 
obsolete 

* Free work areas 
for kindred 
trades below 

* Two basic 
components: lattice 
section and plate 
section 

* Immediate deliver 


from nearest MILLS 
depot 











WAR 


The new all-stee 
eliminates proppinc 


LOWEST EVER LABOUR COSTS 


Here’s the quickest, easiest and safest slab 
shuttering support ever devised—the Mills 
Pecco-Beam. 

In minutes, the components can be telescoped to 
any span between 8’ 6” and 27’ 7°. The span is 
locked with a steel wedge—rammed home with 
one blow of a hammer—and beams are ready to 
hoist into position. There are no loose parts; no 
screws to burr; and the timber cutting and 
intermediate propping required for conventional 
shuttering is eliminated. Kindred trades can 
work unhindered in the area below. 

FREE PLANNING SERVICE Mills Drawing Office pro- 
vides a free planning service to users of the Pecco-Beam. 
Also a six page leaflet, containing a loading table and full 


details of the Beams, is available from your nearest Mills 
Depot. 


THERE'S NO LIMIT TO THE SUPPORT 
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wHY MILLS pecco-beam 
GIVES MAXIMUM STRENGTH 
AND SAFETY 


The plate section of the Pecco-Beam is a strip of 

steel moulded to a ‘V’ shape (see head-on 

drawing) so the steel is ‘doubled’ along the 

length of the beam, instead of being only a_ | j 
single strip as on some other plate sections. The Unique wedve-lock secured at one hammer 
Pecco-Bea.a has a high degree of horizontal and 9"; Ad/ustment_ made positive ty @ 
torque stability. On site considerable savings 

are possible in transport, main- 

tenance and labour costs, 

because—-THE GREATER 

LOAD CAPACITY OF 

PECCO-BEAM MEANS 

YOU CAN SHUTTER 

LARGER AREAS WITH 

FEWER SHORES. 





Bearing prongs are drop forgings, welded 
to beams. Dove-tailed to avoid overlapping 








XX KXYX 


orizontal shoring which _ 
on spans up to 27'7" 


“SARA” 
LEVEL SLAB tect 
ASSURED UNDER LOAD Ware 
Top bearing sections of the Pecco-Beam have a 16-6? ' 
rolled-in camber. This levels out under load PIPPI 8 
giving a flat surface, but because high grade ponetienctpnnde GF SPOR as — 
steel is used to make the beams, the camber DOP 8 SII 
remains unaffected even after the shoring has 0 1-04 5 —— 
been used hundreds of times. SOE II 
we-27T | 
av aVa¥a¥aVa¥ a’ ca 
MILLS SCAFFOLD CO. LTD. 


(A subsidiary of Guest, Keen & Nettlefolds, Ltd.) VARIOUS BEAM COMBINATIONS 
Trussley Works, Hammersmith Grove, London, W.6 (Riverside 3011) Pecco-Beams have two lattice sections, one 
Depots: Birmingham * Bournemouth - Bradford « Brighton - Bristol 8’ 6” long, the other 11’ 8 long. The plate 
Canterbury - Cardiff - Coventry « Croydon + Edinburgh - Glasgow section is ulso 8’ 6”. Spans from 8’ 6" to 
Hastings - Hull - Ilford « Leicester - Liverpool - London - Manchester 27’ 7° can be obtained by alternating the 
Middlesbrough Newcastle * Nottingham ~* Oxford - Preston d. 
Plymouth - Portsmouth : Reading - Rotherham : Southampton * Swansea types of beams used. 


you CAN GET FROM Ween 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24cu. yds. perhour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 

Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 

Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


ie (eT) ~~ 


4STAFFORD TERRACE, LONDON, w.8 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, London 
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ALL-BRITISH 


i> HYDRAULIC 
BAR CROPPERS 


for 
Reinforced Concrete 


Contractors 


The Standard Bar Cropper, 
illustrated on the left, has a 
capacity ranging from one 1j-in. 
bar to eight j-in. diameter or 
smaller bars, including rounds, 
squares and flats. 


| 


OR HIRE 
for 
Precast Concrete 


Makers 


The small model, also illustrated, 
j is specially designed to meet the 
| requirements of the precast 

concrete maker. Its capacity 
| includes one |-in. bar down to 
| multiples of smaller diameter 
| bars, including rounds, squares, 
| and flats. 


L cusen aman anananamnenanndme 


E-P-ALLAM € CO. LTD. 


LONDON: 132-135 Sloane Street, $.W.!. - Telephone: Sloane 9976 (5 lines) 
Works: Southend-on-Sea Tel.: Eastwood 525243 
AGENTS & DISTRIBUTORS : Strangford Ltd., Belfastand Dublin ; A. Gunn & Co. Ltd., Altrincham, Ches.; O.L. Davies, Led., Port Talbot 
Glam. ; J. Lewis (Machinery ) Ltd., Bursiem, Stoke-on-Trent; Concrete Engineering Services, York Road Industrial Estate, Wetherby, Yorks 


John Roulstone Ltd., Newcastle-on-Tyne; |W. R. Selwood Ltd., Chandler's Ford, Southampton; J. A. McAra & Co. Ltd., Glasgow 
Modern Plant Sales Ltd., Oldbury, Birmingham. 
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PROOF OF POPULARITY 


Laas 


Thousa was off Povtastlo 
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Ou sites throughout G Kyveat. Britata 





A232 





TOPOS. 


A 
Ute Wu (O50 POfilr lar } wtobl: bulk cemrtr silo tte Phe tytrl 


AAJ 











CONCRETE 


CONSTRUCTIONAL ENGINEERING 


INCLUDING PRESTRESSED CONCRETE 
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EDITORIAL NOTES 


Engineers: Qualifications and Earnings. 


Two recent publications direct attention again to the matters of the training and 
emoluments of professional engineers. One is a booklet entitled “ Professional 
Engineers "’ and is issued in the “ Choice of Career" series by Her Majesty's 
Stationery Office. It explains briefly how engineers are trained and gives short 
descriptions of the work done by different types of engineers including civil, 
structural and municipal engineers. There were about a hundred thousand 
professionally qualified engineers in Great Britain in 1959, about 15 per cent. of 
whom were civil engineers. It is estimated that by 1962 the total needed will 
represent an increase by a quarter of the present number. Thus it is inferred 
that a young man entering the profession need have little doubt about the pros- 
pects of full employment, and he will be able to, and probably will, change his 
job several times during his career, mainly to broaden his experience and improve 
his position. 

A young man thinking of taking up engineering must apparently be almost 
a paragon possessing most of the virtues; according to this booklet, he must be 
intelligent enough to reason logically, he must have a practical outlook, he must 
have a mind that is always looking out for the best way of doing things, he must 
have the judgement to recognise the right solution, and he must be tactful and 
friendly, yet capable of standing firmly by his opinions. It is encouraging, 
however, that the authors of the booklet expect an engineer to be able to express 
himself clearly in speech and writing, for which purpose a good command of 
English is essential. He is warned that frustrations may be many, and the 
pressure of work great; an atmosphere of tension is hard to avoid. How many 
are they that will agree! 

Much of the reward for his work will, it is stated, come from his sense of 
mastery in facing problems, and analysing and solving them; only a small pro- 
portion of engineering work calls for the highest academic intellect. A civil 
engineer looking into a large excavation sees the results of his measurements 
and calculations as the first stage of his vision of, perhaps, a large power station, 
and the thought, it is contended, is satisfying. He may even find contentment in 
the hard work involved in the details of a project. It is well that an engineer 
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may have these satisfactions because material rewards may not be so generous. 
The booklet admits that, in Great Britain at least, engineering has not generally 
been a well-paid profession. (The relative earnings of engineers and other pro- 
fessional men were the subject of the Editorial Note in the number for May 1960.) 
The number of posts in industrial employment which carry an annual salary 
exceeding {2000 are few. It is stated that a reasonably successful engineer may 
expect to receive {800 or more in his mid-twenties and attain double this salary 
before he is forty; these are no doubt average figures, because in the reinforced 
concrete industry the general level of salaries seems to be somewhat higher. 

The subject of the remuneration of engineers is dealt with in a report in the 
second publication, which is the January 1961 number of “ The Professional 
Engineer "’, the journal of the Engineers’ Guild. In particular, the effect of the 
possession of a university degree on the earnings of an engineer are considered, 
and the report states that such qualification may enable an engineer at the peak 
of his career to earn a salary half as much again as that of a non-graduate. The 
survey, on which the report is based, shows that there has been an improvement 
of twenty-five to thirty per cent. in salaries since 1956, the percentage increase in 
the higher incomes being lower. Incomes below /8o00, a figure stated in the first 
publication, applied to about eight per cent. of engineers in 1956, whereas in 
1960 there was practically none in this class. The number in the higher-income 
groups, that is over {2400 per annum, had doubled. 

The effect of the possession of a university degree is less marked in civil engineer- 
ing than in other branches, but there is a tendency at all ages and at all levels of 
salary for a graduate to receive a slightly better remuneration than a non-graduate. 
Is it that the typé of man who voluntarily submits to the discipline of learning 
attains more naturally the type of mind required of a good engineer? There 
must, however, be very many with this mental qualification who are not graduates 
of a university. 

The inescapable conclusion is that many employers consider an engineer 
who can prove his training by attaining academic or institutional qualifications is 
superior to one without formal training, although there are those of the latter 
“ school " who, from sheer ability, have risen high in their profession. In the 
main, however, the inference is that the general view seems to accord with that 
expressed by Sir Isaac Newton in a letter written in 1694 in connection with “ A 
New Scheme of Learning Proposed for the Mathematical Boys in Christ's 
Hospital ”’: 

“ A Vulgar Mechanick can practice what he has been taught or seen done, 
but if he is in error he knows not how to find it out and correct it, and if you put 
him out of his road, he is at a stand; whereas he that is able to reason nimbly 
and judiciously about figure, force and motion, is never at rest until he gets over 
every rub. Experience is necessary, but yet there is the same difference between 
a mere practical Mechanick and a rational one, as between a mere practical 
Surveyer or Gager and a good Geometer, or between an Empirick in Physick 
and a learned and a rational Physitian”. [Quoted in “ Sir Isaac Newton’, by 
Dr. H. D. Anthony. (1960)] 
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AN ARCHITECTURAL CONGRESS 


An Architectural Congress. 


THE sixth Congress of the International Union of Architects is to be held in 
London from July 3 to 7, 1961. The venue of the Congress is to be part of the 
site of the Dome of Discovery (erected for the Festival of Britain) on the south 
bank of the River Thames at Lambeth. Two remarkable temporary buildings 
(see the illustration above) are to be erected. One building will be occupied 
by an exhibition on the “ Architecture of Technology ”’ and two smaller exhibi- 
tions, and the other building will be the headquarters of the Congress. The 
theme of the Congress is to be the manner in which new building materials influence 
architecture and it is therefore perhaps amazing to find that concrete is not 
represented in the structural designs of the Congress buildings. The only con- 
crete and cement products to be used extensively are coloured paving slabs for 
the floors, a form of asbestos-cement sheeting for «. me of the walls, and glazed 
concrete blocks for some partitions. (See the note on page 166.) 

The main framing of the roof of the headquarters building, which comprises 
a number of pyramids, is to be supported on hollow steel posts. The roof cover- 
ing is to be polythene sheeting and large areas of the walls will be of glass. Since 
one of the principles underlying the construction of the buildings is that they 
shall be capable of being easily removed after the Congress and re-erected else- 
where, it is surprising that precast structural concrete framing, prestressed perhaps 
and probably of lightweight concrete, is not intended to be used for at least one, 
or one part, of the structures. This omission is more surprising since the Congress 
is devoted to modern building materials and in view of the fact that the Cement 
and Concrete Association are playing a prominent part in the administrative 
organisation of the Congress. One cannot help feeling that an opportunity to 
advance the cause of lightweight precast structural concrete has been missed. 
Exhibition buildings, because of their temporary nature, can be more experi- 
mental and should be more demonstrative of probable developments than more 
permanent structures. Maybe the exhibitors will, in the materials they display, 
make up for the omissions of the designers. 

It is intended that visitors to the Congress will visit sites and the like to 
inspect recent developments of structural and decorative concrete. It is hoped 
that they will be able to see many of the spectacular structures illustrations of 
which were displayed at an exhibition, ‘ Building in the ‘60s "’, which was organised 


by the Cement and Concrete Association in London during the last week in 
March. 
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BOOK REVIEWS. 


(CONCRETE) 


Book Reviews. 


“Concrete Engineering Handbook.” 
Edited by W. S. Londe and M. F. Janes. 
(London: McGraw-Hill Publishing Co., 
Ltd. 1961. {9 14s.) 

Tuts large “‘ handbook ”’ of upwards of 

1200 pages seems to be the successor of 

the once well-known Hool and Johnson’s 

** Concrete Engineer’s Handbook’. The 

treatment of reinforced concrete design is 

very comprehensive and to a lesser extent 
so is that of construction. The content, 
which is the work of twenty contributors, 
each an authority on his subject, includes 
materials, cast-insitu and precast con- 
struction, design and construction of pre- 
stressed concrete, torsion, earthquake 
resistant structures, bridges of all types, 
roads, shells, foundations and retaining 
walls. The long section on building 
frames and the section on reinforced con- 
crete design (and the numerous related 
tables) are applicable mainly to practice 
in U.S.A., but the section on structural 
theory is of more general application. 

There is a very good section on chimneys. 

The treatment of silos includes the theories 

of Janssen and Airey. The tables and 

diagrams are very clear and well produced, 
as is to be expected in books from this 
particular publisher. After perusal of 
this book, the question which naturally 
arises is whether a designer prefers one 
huge expensive volume covering in a fair 
degree of detail, as this book does, almost 
every aspect of concrete engineering, or 

a number of smaller and less expensive 

books each of which deals with one aspect 

only but in perhaps greater detail. 


“ Versuche iiber die beim betonieren an 
den Schalungen entstehenden Belast- 
ungen.” By O. Graf und F. Kaufmann. 


“ Druckfestigkeit von Beton in der 
oberen Zone nach dem Verdichten 
durch Innenriitler.”. By K. Walz und 
H. Schaffler. 


“Versuche itiber die Verdichtung von 
Beton auf einem Riitteltisch in lose 
aufgesetzter und in aufgespannter 
Form.” By Jj. Strey. Deutscher Aus- 
schuss fiir Stahlbeton. Pamphlet No. 135. 
(Berlin: Wilhelm Ernst & Sohn. 1960. 
Price 13 D.M.) 


Tuis pamphlet of forty-one pages com- 
prises three papers dealing with loads on 
shuttering, the effects of internal vibration 


on compressive strength, and the efficiency 
of compaction of concrete in moulds on 
vibrating tables. Tests show that when 
concrete is placed in shuttering of con- 
siderable depth, the intensity of pressure 
on the shuttering is greatest about 5 ft. 6in 
below the surface of the concrete; this 
effect is attributed to arch action, setting 
of the lower layers of concrete, and the 
presence of reinforcement. If the con- 
crete is vibrated the critical depth is 
greater. 

Tests of the effects of internal vibration 
on the compressive strengths of various 
parts of prisms of concrete 40 cm. by 
40 cm. by 60 cm. high show that the 
strength of the upper part of the prism 
is greater than that of the lower part and 
that compaction for forty-five minutes 
produced a greater increase of strength of 
the upper part than of the lower part. 

The compaction of concrete in moulds 
fixed to a vibrating table or resting on the 
table is the subject of tests described in 
the third paper. It is shown that greater 
efficiency is obtained if the mould is loose 
on the table. An acceleration of 8g is 
required for a fixed mould to produce the 
same compaction and strength as ob- 
tained by an acceleration of 2g for a loose 
mould. 
“Kempe’s Engineer’s Year Book.” 

London: Morgan Brothers (Publishers) 

Ltd. 19g0!I. 2 Vols Price 575 6d.) 
Most sections of Kempe’s for 1961 have 
been revised and the section on heating in 
the “‘ Heating, Ventilation and Air Con- 
ditioning ’’ chapter has been rewritten. 
“* Units of Measurement ”’ has been exten- 
sively revised, among the additions being 
a complete range of equivalents and con- 
version factors for metric and Imperial 
units. Noteworthy additions have been 
made to the sections dealing with road 
construction, foundations, surfacings, and 
design data for concrete dams. The 
section on concrete, reinforced concrete, 
and prestressed concrete is up-to-date in 
accordance with current British Standards 
and codes, and in particular, in accordance 
with Code No. 2007 (1960) for water- 
containing structures and Code No. 115 
(1959) for prestressed concrete in build- 
ings. 
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ANALYSIS OF FRAMES WITH V-SUPPORTS. 


Analysis of Frames with V-supports. 
By K. STARZEWSKI, Ph.D., B.Sc. 


FRAMES with V-supports are used in bridge construction and less frequently for 
long-span roofs. Unless the slope of the top member of a roof frame is steeper 
than 1:10 it can be neglected. When the inclined columns are slender their 
flexural stiffness can be neglected.. In general, however, the flexural stiffness of 
the columns should be taken into consideration. An example is given in the 
following article of the analysis of a symmetrical frame (Fig. 1) by the moment- 
distribution method of analysis; the usual convention of signs is used. 


Analysis. 


For convenience of analysis the asymmetrical load can be reduced to sym- 
metrical and anti-symmetrical loads as shown in Fig. 2. For symmetrical loads 
there is no sway, but for the anti-symmetrical load, sway has to be taken into 
consideration and two separate distributions performed. The results are then 
combined, using the condition that the horizontal she jaring force at the level of 
the beam is zero or equal to the applied force. 


Symmetrical Load.—tThe stiffness K at one end of a prismatic member 


with the other end fixed is aE! and if the other end is hinged is : in which 


E is the modulus of elasticity, J is the moment of inertia of the member and L i 
the distance between the supports. Due to the symmetrical loading shown in 
Fig. 2a, My, M,,. After each distribution, therefore, because of the carry- 
over effect, bending moment M,, is halved. The stiffness of member 3-4 can be 
modified so that only half the frame need be considered, the carry-over effect still 
being taken into account. In general, for a member i — & the effective stiffness 
KY, = Ky K,, (carry-over factor). In this case Ky = K,, and the carry- 
over factor is }, therefore 


Ki, = 4h,, 1, exe o 1251. 


2 So 


The stiffnesses of other members are as follows: 


VOEI; Ky, K yo Ks, Ky, 4£! o165EI 
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30 Ollb./ft. — 500 Ib. /ft 
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Fig. 2. 


The fixed-end moments due to external loading are 


00 x 8? 00 < 20° 
A acd Me 16,000 Ib.-ft.; M,, 
2 12 


Ms, 16,700 lb.-ft. ; 


£ 80? 
Ms, — = 533,300 lb.-ft. 
12 


The fixed-end moments are distributed in the usual way and the resulting 
end-moments (in lb.-ft.) are as follows: M,, +- 16,000, M,, 38,000, 
Ms; + 22,000, M,, + 399,000, M,, + 74,000, M,, 473,000, 
M,, = — 29,000, and M,, +- 28,000. 

Anti-symmetrical Load.—Due to the anti-symmetrical load in Fig. 2b, 
M,,= M,,. A plane of contraflexure occurs at the axis of symmetry of the 
frame and member 3-4 can be treated as having a hinge in the middle. Thus, 
when evaluating the stiffness of the member, its effective length is half the true 
length and it can be considered to be hinged at the end, so that the effective 

= « 36. X $f ; ; ‘. 
stiffness K}, is 3 3 0°375El. The stiffness of other members are as 
40 
evaluated for a symmetrical load. The fixed-end moments are as follows: 


< &2 500 * 207 
16,000 Ib.-ft.; My, M5, 7 
2 I2 


16,700 lb.-ft. 


After distributing the fixed-end moments as before the following end-moments 
(in ft.-Ib.) are obtained: M,, = 16,000,M,, = 1200, M,, 17,200,M,, = 6800, 
M,, = 2000, M34 4800, M,,. = 800, and M,, = 8oo. ai 

To determine the fixed-end moment due to sway, the frame is given unit 
translation at the level of the beam. The respective movements of each joint 
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L100 


Fig. 


due to that translation are shown in Fig. 3. From these movements the rotation 
y of each member can be calculated as follows: 


E°50 ce 0°455 + 0°455 
¥1 0°0455, W2 : 


0°455 
24°2 20 


40 


evaluated from the equations 


0°0455, and y, O-OIT4. 


The fixed-end moments due to unit translation are 


10" 
for slope and deflection; for convenience these values are multiplied by j and 


6EI 
are as follows: M,, M, M 4; M, y, 113,000 lb.-ft.; 
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~ 682,000 Ib.-ft.; 


x St 4 > 
Bo -W3 = + 43,000 lb.-ft. 


M5, = 
The fixed-end moments due to sway are distributed as before and the resulting end- 
moments (in lb.-ft.) are: M,, = 13,000, M,, = — 13,000, M,, 125,000, 
Ms, = — 26,000, M4, = 151,000, M,, 10,500, and M,, = 10,500. 

rhe end-moments produced by the anti-symmetrical load and sway are com- 
bined, using the condition that the frame is free to sway and therefore the resulting 
horizontal shearing force at the level of the beam is zero. 

From the end-moments due to the anti-symmetrical load, the horizontal 
reaction R, at the level of the beam, necessary to prevent the frame from swaying, 
is evaluated by considering the equilibrium of points 2 and 3 as follows: from 
Fig. 4, 

Ng = (T 34 — Tq) cot a — T,,- + Nyy; Nog, = 7 + T,, cot « 
sin « a 


+ (75, — T,;) cota+Ny,; N, (T 2 T,, cot 


T's; 
sin @ 
H = (Ng, — N,;) cos a — (T,, 4 43) sin @; 
J (T45 — Tae) cos a — (Ng, + Ng) sin «. 
These equations are general and the signs should be reversed if the forces in 
a particular case are in the opposite direction to those shown in Fig. 4. 
For the frame shown in Fig. 1, sin a = 0-909, cos « = 0-413, cot « = 0°455. 
Since joint 3 is in equilibrium, shearing forces 7,, can be evaluated as follows: 
17,200 — 6800 a 4800 +- 4800 


4480 Ib., Ts, 
20 50 


T 3, = — 5000 + 120 Ib., 


8 : 
T;, = — > = 120 Ib. and N,, = R,. 
24:2 


Aig , 120 
Therefore, by substitution, N,, = (120 + 4480)0-455 — oon - 


or R, = N3,_ — 1960 lb. 
April, 1961. 
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Member 


Symmetrical loading 


Anti-symmetrical loading 


Resultant B.M 


_ .s - 17,200 — 6800 
From the equilibrium of joint 5000 
0 


T 4000 Ib. and To. 


Since there is no horizontal force other than R, acting on the frame N,, = o. 
. 50 : 
Therefore Ny. = a (5520 +- 4000)0°455 = 4250 lb. Substituting in 
»Qg09G 
equation (1) R, = 4250 — 1960 = 2290 Ib. 

Similarly from the end-moments due to sway and from the equilibrium, at 
joints 2 and 3, the horizontal reaction R,, at the level of the beam, necessary to 
keep the frame in the swayed condition, can be evaluated and is 8550 Ib. Since 
the total horizontal shearing force at the level of the beam is zero, R, + yR,, oO 

R, wr 
or y R 0°268. The bending moments due to unit translation of the 
“i 
frame are therefore multiplied by —o-268 and added to those due to anti-sym- 
metrical external loading to give the bending moments in Ib.-ft. due to the anti- 
symmetrical loading as follows: M,, = 16,000, M,, 2300, M,, - 13,700, 
Ms. + 40,300, M;, + 5000, Mu 45,300, Ms 1900, 
M + 1900. The results of the distribution of symmetrical and anti-sym- 
A3 ‘ J 
metrical bending moments are combined to give the final bending moments for 
the frame as shown in Jabdle 1 and Fig. 5. The forces in all the members and the 
horizontal and vertical reactions are evaluated, by considering the equilibrium of 
the joints, and are shown in Fig. 6 in which a negative sign indicates compression. 
The bending moments in 7able 1 are in units of 1000 Ib.-it. 
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A Prestressed Hyperbolic Tank on a Chimney. 


At the works of the South Eastern Gas 
Board at the Isle of Grain, Kent, it was 
necessary to provide an elevated water 
tank to contain demineralised water and 
to be as near as possible to the place where 
this water was to be used, namely, close to 
the boiler plant. The requirements were 
that the tank should contain 150,000 
gallons, and, to suit the capacity of the 
pumps of the water-treatment plant, the 
level of the water in the tank had not to 
exceed 75 ft. and the level of the delivery 
outlet had to be not more than 42 ft. above 
the ground. There are also restrictions 
on the site because of other plant which 
prevented an ordinary water tower being 
constructed adjacent to the boiler plant. 
Since a new chimney was required in con- 
nection with the boiler plant, a solution to 
the problem was to support the tank on 
the shaft of the chimney. This design 
increases slightly the volume of concrete 
in the base and shaft of the chimney 
because the provision of pilasters is desir- 
able for strengthening the shaft, especially 
as large openings, diametrically opposed, 
are required in the shaft for ingress of the 
flues. 

Ordinary prestressed concrete tanks 
contain vertical and circumferential pre- 
stressing cables or wires. To achieve 
economies in an elevated structure it was 
considered that inclined cables, in the 
tank wall and anchored at the top and 
bottom and stressed from the top, would 
considerably reduce the cost of circum 
ferential prestressing in spite of the 
probable increase in the number of cables 
It was considered that an annular tank 
with a flat bottom was undesirable, not 
only aesthetically but structurally, on 
account of the tensile forces which might 
be developed in the bottom. The struc- 
ture (Figs. 1 and 2) as finally designed and 
erected comprises a reinforced concrete 
chimney, 220 ft. high, and a hyperbolic an- 
nular prestressed concrete tank, 40 ft. 6 in. 
deep. The chimney shaft has a diameter 
of 19 ft. at the base and 1o ft. 8} in. at the 
top. The external diameter of the tank 
is 23 ft. 6 in. at the base and 50 ft. 3} in. at 
the top. The structure is supported on 
sixty-two cast-insitu bulb-based piles. 

By combining the chimney and tank 
there is a saving of about twenty piles and 
85 cu. yd. of concrete which would be 
required for the substructure of a separate 
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water tower. The size of the pile-cap of 
the combined chimney and tank is in- 
creased, however, from a cylindrical slab 
29 ft. in diameter and 5 ft. thick to an 
octagonal base 33 ft. across the flats and 
6 ft. thick. The net saving is therefore in 
the number of piles and the shuttering of 
the substructure, the cost of the extra 
concrete in the base being about equal to 
that which would be required in the 
substructure of a separate water tower. 

The tank, details of which are given in 
Figs. 3, 4 and 5, is supported freely on a 
peripheral corbel, which is carried on six 
pilasters 11% in. wide and projecting 
from and monolithic with the shaft. A 
sheet of lead is provided as a seating for 
the tank (Fig. 5). The base of the tank 
is 6 ft. thick; it is not of this thickness 
for structural reasons, but to provide a 
reasonable minimum width to the annular 
space at the bottom of the tank, and 
incidentally to accommodate the anchor- 
loops of the prestressing cables. The 
inner wall of the tank is 6 in. thick and 
is separated from the shaft of the chimney 
by a j-in. gap, which is filled by a }-in. 
sheet of heat-resisting joint-filler laid 
against the chimney shaft and a } in. of 
ordinary flexible joint-filler against the 
tank wall. The outer wall of the tank is 
12 in. thick above the base but reduces to 
a general thickness of 84 in. up to the top 
where a capping-beam 2 ft. 6 in. deep and 
about 14 in. wide is provided. 

The roof of the tank is a reinforced con- 
crete slab having an average thickness of 
7 in. and supported on the capping-beam 
and the inner wall. A sheet of lead is 
provided between the roof and its sup- 
ports. Access to the top of the tank is 
provided by means of a D-shaped shaft 
extending vertically through the tank and 
cast monolithically with the inner wall 
A covered manhole in the roof is provided 
for entry to the tank. Guard-rails and 
toe-boards are provided round the periph 
ery of the roof 

The outer wall of the tank is prestressed 
by means of two identical series of inclined 
cables, there being sixty post-tensioned 
cables in each series. Each cable com- 
prises eight o-276-in. wires and is con- 
tained in a flexible metal sheath except, 
as shown in Fig. 5, where the sheaths are 
cut to enable the wire to be spread out 
and the cables looped and embedded in 
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the bottom slab. The loops (Fig. 4) are 
4 ft. 6 in. long and 1 ft. 6 in. wide. The 
inner series of cables are wound clockwise 
and the outer series anti-clockwise. The 
inclination of the cables is such as to form 
at any point an angle of 38 deg. with the 
tangent to the hyperbola. The cables are 
stressed from, and anchored in, the cap- 
ping-beam; therefore a rebate 3} in. wide 
and 5 in. deep was left in the capping- 
beam and was filled in with concrete after 
the cables had been tensioned and 
anchored. Helical reinforcement is pro- 
vided around the anchorages of the cables 
(but is not shown in Fig. 5). Bleed tubes 
are provided at the lower end of the 
sheaths so that the ducts can be grouted 
after the construction of the wall. 

The inner wall and access shaft are pre- 
stressed with thirty-three vertical post- 
tensioned cables; each cable comprises 
four 0-276-in. wires and is contained in a 
square sheath. All the cables, except 
one, are continuous in pairs to provide a 


. 25-24R. 





semicircular loop for anchoring in the 
bottom of the tank. 

Each wire in the cables was stressed 
with a force of not less than 8200 Ib., 
which should give an extension, after 
losses, of 2% in. for each wire of the 
cables in the outer wall and 1% in. for 
each wire of the cables in the inner wall. 
A complex sequence of stressing was re- 
quired to ensure that practically a uniform 
stress was induced. Jacking was carried 
out simultaneously from four points and, 
after experience had been gained, one 
complete cable was stressed in about 30 
minutes 

The chimney shaft is lined throughout 
with acid-resisting bricks set in acid- 
resisting cement paste. The lining is sup- 
ported on corbels monolithic with the 
shaft at 20-ft. and 24-ft. centres. An air 
space of 4-in. minimum width is provided 
between the shaft and the lining, and is 
ventilated to the atmosphere by a series 
of openings, 4 in. in diameter and arranged 
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circumferentially, through the shaft just 
below the corbels. Since vents could not 
be provided where the tank abuts the 
shaft, ventilation is provided by vertical 
holes 4 in. in diameter formed in the cor- 
bels and connecting the series of air spaces 
Circulation in the space at the tank is 
therefore from the external vents imme- 
diately below the tank to those imme- 
diately above. This ensures that the 
temperature of the shaft is not excessive 
and that the minimum amount of heat is 
transferred to the tank. 

To prevent contamination of the de- 
mineralised water by the silica compounds 
in the cement, the internal surfaces of the 
tank are coated with a thick layer of 
bitumen solution, which was applied 
before the tank was tested for watertight- 
ness. On filling the tank for the first time 
a few patches of damp were evident on the 
external wall and a slight leak in the inner 
wall was detected. It was apparent that 
the leaks were occurring at the construc- 
tion joints in the lower half of the tank. 
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Remedial measures were not easy because 
of the internal bitumen coating, but finally 
the leaks were cured by cleaning off this 
material at the construction joints and 
applying a band of glass-fibre polyester 
laminate to the surface of the concrete 
[his treatment was fully effective on the 
internal wall but inadvertently the bands 
were not continued around the access 
shaft where patches of damp remained 
until treated externally with a water 
sealing compound. 

The concrete used for the chimney and 
tank was mixed in the proportions of 
I: I°O1 : 3°5 with a water-cement ratio of 
0-505, ordinary Portland cement being 
used throughout 

The walls of the tank were cast in thir 
teen lifts, each about 3 ft. deep as shown 
in Fig. 4. An external metal-tube scaf 
fold was erected around the structure as 
shown in Fig. 6. The panels of wooden 
shuttering are shown in Fig. 7, in which 
also is seen the access platform leading 
from a hoist to the working positions 
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Fig. 5. 


The total cost of the chimney and tank, 
including the piled foundations, was 
£40,000. The tank was designed by the 
South Eastern Gas Board in collaboration 


Fig. 6. 


with Messrs. Tileman & Co., Ltd., who 
also designed the chimney and were the 
contractors for the chimney and tank 
The foundation work was constructed by 
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Sir Robert McAlpine & Sons Ltd., on piles The notes and drawings in the foregoing 
provided by Frankipile Ltd. The pre- were contributed by Mr. D. A. Andrews, 
stressing was by the P.S.C. Mono-wire M.LC.E., Civil Engineer of the South 
system. Eastern Gas Board 


FIFTY YEARS AGO. 
From “ ConcRETE AND CONSTRUCTIONAL ENGINEERING"’, April, 1911 


Coke Breeze as Aggregate. 


The following extracts give the views of Mr. Thomas Potter, who is described (in 
1911) as the “ doyen of the concrete industry "’, on coke breeze as an aggregate 

“ There is one aggregate many thought beneath notice—coke breeze. It was 
extensively used for many years, principally for floors, but, I submit, undeservedly 
lost its character some time since through a letter in the Times telling of its failure 
in Germany, where it had been prohibited. It was not stated, I believe, of what class 
of coal it formed the residue, and this is an important point. I have seen some in 
Scotland totally unfit for concrete purposes, but not in England. This letter was 
followed by others telling how it was of such an inflammable nature, that if exposed 
to a severe fire it was second only to coal in assisting combustion. Another letter 
stated that it disintegrated in the course of a few years and crumbled away 

As to inflammability, the tests made by the Fire Prevention Committee with 
various kinds of floors, each under similar conditions exposed for three hours to an 
increasing and ultimate temperature of 1,900 deg. F., and water played on them 
from a hose pipe, gave the following results. Coke breeze and burnt ballast equal 
and best; each was found, after being allowed to cool, practically free from cracks 
or defiection, and Thames ballast and granite chips the worst 

As to disintegration, this would not be readily ascertained perhaps with floors, 
which are usually plastered on the underside and covered with some other material 
on the surface, but much of the facing and all the ornamental work of the large block 
of buildings numbers 64 to 70 Victoria Street, London, are of cast coke breeze concrete, 
executed about forty years ago. No facing was done to this work after it left the 
moulds; the coke breeze is within an eighth of an inch of the surface, and I believe 
there has never been a crack, fracture, or any sign of disintegration at any time 

I have used some thousands of tons of coke breeze for floors, and do not remember 
a failure of any kind therewith. I am aware that coke breeze is condemned by many 
as an unsuitable aggregate. I can only speak from my own experience.’ 

Mr. Thomas Potter was one of the better known writers on concrete in the late 
nineteenth century, his best-known book, which was published in 1877 when he was 
clerk of works to Lord Ashburton, being ‘‘ Concrete: Its Use in Building and the 
Construction of Concrete Walls, Floors, etc.”’ It contains much sound advice on 
various matters, such as the quantity of water. 

As is well known, coke breeze is a gas-works product containing much combustible 
material and is used as a fuel by blacksmiths and others, and is today unreservedly 
condemned as an aggregate for concrete. It is possible that Mr. Potter was confusing 
inferior coke breeze with superior clinker, a furnace residue (not ash) which, so long 
as the content of combustible material does not exceed that specified in B.S. 1165 
(1957), is suitable for lightweight non-reinforced concrete. 

rhe buildings in Victoria Street, London, the facades of which are mentioned in 
the foregoing extracts, still stand, but they are due for early demolition; although 
over ninety years old the facings are at present in tolerably good condition. 

The British Fire Prevention Committee, which was, we are informed, founded 
about 1909, was reconstituted after the World War II and some of its functions were 
taken over by the Fire Offices’ Committee, while the testing work was taken over 
by the Fire Research Organisation established jointly by the Department of Scientific 
and Industrial Research and Fire Offices’ Committee. In 1946, the Fire Offices’ Com- 
mittee established the Fire Offices Committee Protection Association which, from 
February 20, 1961, adopted the shortened title of the Fire Protection Association 
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HIGHEST RESIDENTIAL BUILDING IN LONDON. 


The Highest Residential Building in 


THE construction of the tallest block of 
flats to be built in London to date is now 
nearing completion (Fig. 1). The build- 
ing, which is of twenty-three storeys, is 
212 ft. in height and is at Hide Place, 
Westminster. The structure is of rein- 
forced concrete which up to the second- 
floor level is of cast-insitu concrete and 
above this of precast concrete frames. 
The frames are anchored to the central 
core of the building, which houses the 
services, by precast concrete floor slabs. 
Each floor siab weighs 3 tons and is 
138 ft. square; there are thirty such slabs 
in each floor. The shortest time of con- 
struction of a floor was four days. The 
heating apparatus is to be installed under 
the floors and will heat the concrete by 
a system of wires. The wall panels are 
precast (Fig. 2), the external finish being 
exposed Norwegian quartz aggregate. 


if 
: 


‘ 
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Fig. 2. 


A feature of the constructional plant is 
a travelling tower-crane which is the 
highest in Britain, the top being 213 ft 
above the ground; the crane cannot be 
used should the wind velocity exceed 
18 miles per hour. 

The building is being erected for the 
Westminster City Council. The architects 
are Messrs. Stillman and Eastwick-Field; 
the structural engineers are Messrs. 
Charles Weiss and Partners The con- 
tractors are Messrs. John Laing & Son, 
Ltd. 


Drawing Office Exhibition. 
A Drawinc Office Equipment and 
Materials Exhibition is to be held in the 
Royal Horticultural Society's New Hall, 
Westminster, from June 5 to 8, 1961. 
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Moment-distribution Factors for Members 


with Change of Cross-section. 
By A. ORMEROD, B.Sc., D.LC., A.M.1.Mech.E. 


In the analysis of a structure by the method of moment distribution, carry-over 
factors, distribution factors and fixed-end moments of component members having 
one or more abrupt changes of cross-section can be determined readily by the 
following method and formula.” 


Basic Formule. 
Cantilever with Moment Applied at the Free End.—-One expression for 


M , — 
EI valid for the entire length of the beam shown in Fig. ta may be written by 
incorporating an operator k which may be either positive or negative and which 


has the following values; ifx <a,k=0;ifx>a,k 1 __ in which «x is the 
2 


distance from the free end of the cantilever to the section under consideration. 


7a 4A M 
Then at any distance x, ® 


El ET," + k) and, by integration, 


51D = Malt +H —! 
dx 


1 Reference should -also be made to “ The Treatment of Discontinuities in Beam 
Deflection Problems’. By C. L. Brown. Quarterly Journal of Applied Mathematics 
Vol. 1. 1944. P. 349 
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At each integration terms containing k are added to ensure that when x equals 
a there is no sudden change in the value of slope or deflection given by the formulz. 
When «x = / slope and deflection are zero and the following values of A and B 


are obtained, 
2 
Mal: a1 *)|: eae {1 


It is convenient to express results in terms of a series of factors which for 
a member with only one change of cross-section are as follows. 


M 
Thus the slope at the free end is E Lb, 
ae 


and the deflection at the free end is abe 
2El, 


If there is more than one change of cross-section (Fig. rb) it is necessary to 
introduce factors for each change. Suitable factors are 


I 
1 (when x >a), and k, 7. k, (when x 
3 


Then mM Mo, + k, + k,) 


EI El, , and the slope at the end is 


M,/? 
the deflection is 7 ky, in which 


and 


This method of dealing with several changes of cross-section is quite general. 
In the following examples only one change of cross-section is dealt with. 


Any 
further changes can be allowed for by summation. 


Cantilever with Load Applied at the Free End. 


Applying the same 
process to the member shown in Fig. Ic, 


d*y 


Bl, 
dx* 


Wa(r + R), 


and El,y 
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WP 

2El, 

wis 

3El, 3 \4 


At the free end the slope is 


and the deflection is 


Cantilever with a Uniformly-distributed Load.— Referring to Fig. 1d, 
dy 3 dy wx? wa? 
ha, 2+), Bh =—2+a rk 
dx? dx 6 


EI a 


rt ‘ u a’ 
and E/,4 k) vk 


6 
wi? 
At the free end, the slope is ks, 
6El, : 
wi 
and the deflection is Cy 
SEI, 
Determination of Carry-over Factors. 


Considering the member shown in Fig. te, and which is hinged at A, R is 
evaluated by combining equations (2) and (4) to give zero deflection at A. 


Thus, 4 Ml ,l*k, } RIPR, or R 


and 


a ak. 
Thus the carry-over factor from A to B is a> = 

v3 
Determination of Distribution Factors. 


One End Fixed.—In the case of the member shown in Fig. te, the net 
slope § at A is determined by combining equations (1) and (3) to give 


E1,0 = Mlk, —/, Mai( ky 


M, 4i, ks 


k6 l 4k,k ak? : 


3 ar 


Hinged Ends.—Referring to Fig. rf, 


2, 
E1,5> Mal; rc k). 
dx? l 


dy x? 2 
EI M ] > -+ M,ak 
“dx Gs c 


El, ] . t+ k) —] 4 M ,akx 
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et 





When « =0, y =0, therefore, B = - 3 . Since x is less than a, 


k =o; therefore B =o 


When x =/, y = 0, therefore A = aE ‘ 
3 


therefore M, _ 3 
E6 3l L3(k 


Sidesway. 
Both Ends Fixed.—In the case of the member shown in Fig. 2a, R can be 
evaluated by combining equations (1) and (3), since the slope at A is zero, 
2 
M,lk, = Roky or R- Pal ms. 
2 L ks 


and considering the deflection at A, from equations (2) and (4) 
M,? M,/* 4k,k, 


3 
i ~ see 
os ” Yet 6 ks 


M, = 6EAD ie =< 
I? 4kyk, — 3k; 
M, = Ri M, = 684.2 2 * 
® 4kik, — 3k,* 
If the end A of the member in Fig. 2a is hinged, equation (4) gives, 
ae 2 
My = 3E. in ky, 
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Determination of Fixed-end Moments. 


Uniformly-distributed Load.—F or the member shown in Fig. 2b, equations 

(x) to (6) are combined for the case in which the slope and deflection at A are zero. 

This leads to the following equations. 
i 


2 
Rk, — Mylhy 


wil? 


3 }2 
R-k, — M,-k, 
3 2 
»J2 ‘ 
Solving these equations, M, wi? ohh, 
12 4k,k, 


> 3k," ‘ 


j2 —_ == 
~ wl (Hits 2hy) — hy(zk, — ky) , 6) (14) 


12 4k,k, — 3h", 


Concentrated Loads.— Referring to Fig. 2c, a concentrated load is regarded 
as a load on the end of a cantilever CB. The slope and deflection at C are deter- 
mined as a means of finding the slope and deflection at A. It is necessary to 
calculate the factors for the changes of cross-section in CB. The basic formule 
will give the slope and deflection at C in terms of EJ,. It is convenient to have 
these quantities in terms of EJ, and the conversion is best made to the factors 
themselves. Thus for the cantilever CB, 


k= I, I, k, 1+ki1 — . Bos j /f and k’, lap, etc. 
I, I i, 


When the factors have been calculated the net slope and net deflection at 


2 7] 2 
A are equated to zero, giving =, - M,lk, ad k’, =0 
2 


3 2 7) 3 
and ~& — Md 
3 2 3 


Solving these equations, 


we l—l 
~ 2\ 1) = 0. 


2k,) — 1,k,(3k’, — 2k’) 
4hyk, — 3h," 
W1,? 31k’,(2k, — kg) — 1,2k,(3h', — 2h’) 
B 4hik, — 3k," 
. (16) 


[ee ky) (3h g— 2h’ 5) — 2h’ 4(3k, — 34g +h) aa 
4k, k, — 3h,* 
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Example. 


Determine the distribution factor, carry-over factor and the fixed-end 
moments for the beam in Fig. 2d, subjected to a uniformly-distributed load wi 
or a concentrated load W. 


SI 
I 
250 2 256 


The distribution factor for fixed ends is determined from formula | 


M, _ 411. 77 J a 96), 908 
E@ l 64 ? 64 16 ] 85 


The carry-over factor for fixed ends is determined from formula (7) and is 


15 zt) | 43 
64 77 
For a load wi uniformly distributed over the span the fixed-end moment is 


calculated from formula (13). 


5 
wl? (0 : 
M,=- 4 


12 
(4° 
4 


If the beam carries a central point load W, for the cantilever CB 
I : af I 
7. a (: 
, , I ] 
k’, =: ; k “ir —-{1 
k 3 5] | 


From formula (15) the fixed-end moment is calculated as follows. 


(33 
WI1\8 
M, 5 \ 4 


4 
l 3 04 


By use of the foregoing formule, distribution factors, carry-over factors and 
fixed-end moments for beams with the most common forms of loading can be 
evaluated. Fixed-end moments for beams carrying systems of loading which 
have not been considered may be found by superimposing the solutions given 
or by developing new formule by the same method. Any gradual change of 
cross-section can be considered to the required degree of accuracy as a series of 
small abrupt changes. 
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YIELD-LINE METHOD OF ANALYSIS OF SLABS 


The Yield-line Method of Analysis of Slabs. 


Tue following has been received from 


Mr. ZBIROHOWSKI-KOSCIA 


two articles 
method of design of 
slabs by the yield-line theory, namely 
‘Design of Slabs by the Yield-Line 
Method ’ by Mr. A. J. Ashdown, in the 
numbers for June and July 1960, and 

Analysis of Slabs Supported Along all 
Edges’ by Mr. E. H. Mansfield in the 
number for September 1960 

In Mr. Ashdown’s article the 
sion is given that the 
the integrity of the theory at the 
expense of simplicity; and that some of 
his statements and equations appear to 
be mathematically incorrect and not 
justified by the theory on which they 
are based In Mr. Mansfield’s article 
there are sults which do not seem 
to be in agreement with the established 
theory of plates 


‘I wish to comment on 
dealing with the 


impres 
author sacrifices 
bask 


some re 


Mr. Ashdown derives an expression for 
x equation 27 
dl 
ax 
maximum 


on the assumption that 
o for the yield-line pattern, for the 


From 
theory the ex 


bending moment, m 
the Johansen's yield-lins 
ternal work U is equal to the internal 
work | Hence introducing the function 
FY 0) such that Fm (FF is a fun 
tion of the geometry of the slab and its 
vield-line pattern), we hav 


M j : a” ae 


From this relation the yield-line pattern 
giving the maximum moment M can be 
found from the equations 
om om om 

Oo: Oo; and ° (b 
Ox “Hy Oz 
where 4 and are the co-ordinates of 
the yield-lines. From (a) and (b) and the 
general rules of differentiations, we have 

om I Aly AF 

} I 
Ax ee Ax Ox 

Since U 


Oo. (Cc 


and o and o we have 


(d 


from which the value of 
Similarly from the 
tion, we have 


x can be found. 


rules of differentia- 
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from which it follows that o only 


when either m (which is a maximum) or 
OF F =) 
Ox U"* Ox 
is equal to zero. However in this par- 
F AU 
case, we have —. ~ O, 
I Ox 


consequently Mr. Ashdown’s 
(27) and (28) are invalid 


( whi h from d is equal to 
ticular and 


equations 


The equation o happens to be 


true when it is used to develop Mr. Ash- 
down’s equation (13) because in this in- 


Equation (13), however, 


él 
stance o 
Ay 


is developed also from the assumption 
that ‘the diagonal cracks are not in- 
fluenced by the work in (a x) : 
Justification of this statement is not 
given in the text, and the formula for 
x derived by the orthodox method gives 
values completely different from 
given by equation (13 

In the particular 
and 34, l, is ts i 


(13), X 


those 


when a 2b 
we have from 


Case 


equation and from (15¢ 


> 


Pb? 
m - but 
16 


from the equilibrium of 


the panels, we have for the 


panel 


triangular 


P b? 


a) 4 
},2 
b? orm P 
24 48 
rhe results obtained by the orthodox 


b? 
3. P for 
4 16 


(m, m,)b 


method are « 3, and m 


4 
each panel of the slab 
Thus the bending moment based on 
the orthodox method differs by 25 per 
cent. from that determined by equation 
(15c Also equation (15c) represents 
nothing more than the expression for 
the bending moments on a slab spanning 
in one direction and that 
/2 
m(1 1) = 9g, in 
fa! 


restrained so 


view of which the 


effort of developing the formule for *# 
seems hardly necessary 

Consider the case of a square slab cen 
trally loaded by a concentrated load P 
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From equation (22) the relations, when 


d->0o, are — = 3°315 when i = o, and 
m 


from equation (22a) = = 6-63 wheni = 1. 


I believe these relations to be erroneous 
and, for this yield-line pattern, should be 


=. 6-63 when i = o, and 8-o when é = 1. 


In Mr. Mansfield’s article is given the 
formula on the graph (Fig. 11) showing 
2 


2, 
the relations between w and the amount 


of top reinforcement in the uniformly- 
loaded square slab. The tabulated re- 
sults raise doubt as to the validity of the 
calculations.” 

Mr. A. J. ASHDOWN replies as follows: 

“The formule in my article differ 
from Johansen’s formule in that I have 
neglected the influence of the work done 
by the part of slab beyond the diagonal 
crack for, as Mr. Zbirohowski rightly says, 
the sake of simplicity. 

Regarding equation (27), an expression 
for * based on equation (d) given by Mr. 
Zbirohowski is a formidable square-root 
expression. However, by making all the 
m-values equal, with a= 20 ft. and 
b = 10 ft., the resulting value of *# is 
only 6-54 ft. compared with 1o ft. as 


(CONCRETE) 


m = 16°67p given by equation (28), which 
is only 7 per cent. greater. 

With regard to equations (13) and 
(15c), I agree that a good case is made 
out for Johansen’s analysis but, at the 
free end of a long slab, the influence of 
the fixed end would be very small and 
would be about equal to that given by 
equation (15c). 

Mr. Zbirohowski is rather unfair in 
prescribing his limits for equation (22); 
I cannot imagine a slab with no stiffness 
in one direction as is assumed if i = 0.” 

Slabs supporting concentrated loads, or 
even line-loads, are liable to fail by shear- 
ing before the load indicated by the yield- 
line method is attained. This type of 
failure is accompanied by the appearance 
of a nearly circular pattern of cracks on 
the soffit at a radius of about 4D 2-6d, 
from the centre of the load, where D is the 
diameter of the loaded area and d, is the 
effective depth; the factor 2-6 depends 
partly upon the distance to the supporting 
beam or wall. 

Mr. E. H. MANSFIELD replies as follows: 

“I see that Mr. Zbirohowski’s criti- 
cisms arise solely from a misunderstand- 
ing of the symbol a. In my article, as 
in my paper (Reference 2), the side of 
the square slab is 2a, but unfortunately 
the symbol a is not defined in my article; 


given by equation (27); 


the resulting all other symbols are defined in the 
value of m is 


15°6p compared with text.” 


A General Equation for Frame Analysis. 
THE following is an addendum to the article on “ A General Equation for Frame 
Analysis "’, by Prof. A. A. L. Baker, which was given in the number for March last. 


Application of Equation (2) to Continuous Beams— Precise Solutions. —If 
the moment-rotation curves are available for a symmetrical continuous beam bridge, 
say, of three symmetrically-loaded spans, there is only one unknown ; in equation (2), 
so that a precise solution is readily obtained. It is sometimes convenient to separate 
the moments for elastic conditions from those due to inelastic rotations. The latter 
may be found by inserting appropriate @’-values and ¢-values in the equations and 
assuming M,= 0. This method was proposed by G. Macchi using the Three-Moments 
Theorem to establish the equations. 

As proposed by Y. Guyon, the distribution of bending moments may be obtained 
by an adaptation of the Hardy-Cross moment-distribution method, since the elastic 
deformation of frame members can be separated from the inelastic deformation, the 
latter being assumed to be concentrated at critical sections. 
when the influence of sway is negligible. 

Correction.—The term M;,¢;’ in equation (2) should read Mj 


This method is useful 


The 


curve ”’ relate to the curves showing M plotted against ¢ 


terms 
M 
and “‘ — 


— curve "' 
r) 


and w respectively. 
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The £.s.d of OSAL* 


—Waterproofing Concrete 


On this basis Tricosal, which waterproofs a cubic 
yard of 1: 2:4 concrete for only 7/6, is the most 
economical as well as the most efficient additive. 
It waterproofs integrally and, being a liquid, mixes 
with the gauging fluid and is evenly distributed 
throughout the mix. 








For 30 years or more Tricosal has been specified 
by leading Architects not only for waterproofing 
but for hardening cement and concrete and increas- 
ing their resistance to oils and acids. Send for 
Information Leaflet No. 1. 


* Osal is the generic name for the products of A. A. BYRD & CO. LTD.—Florosal, Neocosal 
and Tricosal. Literature about each individual product is available on request. 


A. A. BYRD & CO. LTD. (Dept C7) 210 TERMINAL HOUSE, GROSVENOR GARDENS, LONDON, S.W.! 
Phone: SLOane 5236 Grams: Byrdicom, Wesphone, London © Works: Basingstoke, Hants 
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Consultants: Sir William 
Halcrow & Partners 


Contractors: The Demolition 
@ Construction Co Lid 


~ 


CAISSON FORMWOR K 


[SterMo] enables the contractor to proceed 


irrespective of tides ! 


This illustration shows the Caisson Formwork for the fender unit 
on the Tees Port Quay. We designed and manufactured this form- 
work to operate under all tidal conditions, thus giving the contractor 
full freedom in working, and using this complex formwork to its full 
capacity. This is one more of the many examples of our versatility 
in the design and manufacture of special formwork and moulds for 
every description of concrete work. Consult us for your next 
contract. 


the most comprehensive 
mould service in the world 











STELMO LTD - WESTWELL LEACON : CHARING - ASHFORD: KENT. Tel: Charing 395-7 
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REINFORCED CELLULAR CONCRETE IN BUILDINGS 


Reinforced Cellular Concrete in 
Buildings. 


Many buildings have been erected recently 
in Great Britain, and others are in tne 
course of construction, incorporating rein- 
forced slabs cast in a type of cellular con- 
crete which was developed in Sweden and 
has been used in Scandinavia and 
where for many years The material has 
high thermal-insulation value and low 
shrinkage and moisture movement, and is 
incombustibl Its density is about one- 
fifth that of ordinary gravel concrete 
Reinforced roof and floor slabs and verti 
cal and horizontal slabs for walls and 
storey-height partition having a 
width of 24 in. and lengths up to 20 ft. are 
made with the material. Out of a total 
of 1,250,000 cu. yd. of this particular typ: 


else- 


slabs 


~~. 


Some examples of the use of this cellu- 
lar concrete are described in the following 
In the extension of a factory for Messrs 
Borg-Warner, Ltd., at Letchworth, slabs 
4 in. thick provide 5500 sq. yd. of flat 
roof. The slabs are designed to carry a 
live load of 15 lb. per square foot and 
span 1o ft. between steel beams 

Slabs, laid either vertically or hori- 
zontally, of reinforced cellular concrete 
provide a lightweight weatherproof wall- 
ing of good thermal insulation and fire- 
resistant properties. The slabs are usu- 
ally treated externally with a silicate 
preparation obtainable in various colours 
and which has been developed specifically 
for use with this type of cellular concrete 


-_ ’ = 


1.—Factory Walls with Vertical Slabs. 


which is made annu 
two-thirds is 


of cellular concrete 
ally, 
reinforced 
The concrete made in fac 
tories The process is to combine a 
slurry of finely ground siliceous sand with 
ordinary Portland cement rhe admix- 
ture of aluminium powder and other 
chemicals produces a material of cellular 
structure Close control is exercised dur- 
ing manufacture to ensure a product of 
uniform quality. The mixture is 
in steel moulds which are finally placed 
in large autoclaves where the products 
are cured in steam under high pressure 
for about eighteen hours ; this process com- 
pletes the chemical reactions and ensures 
a stable inert product The mild steel 
reinforcement, before being placed in the 
moulds, is treated to prevent corrosion 
, high degree of mechanisation in the 
manufacture of the slabs ensures dimen- 
sional accuracy so that dry-construction 
methods of erection can be adopted. 


about now used for 
slabs 


slabs are 


cast 
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Because of the good light-reflective and 
sound absorptive characteristics of the 
surface of the slabs, internal faces need 
not be painted or otherwise decorated 
The use of reinforced cellular concrete 
slabs laid vertically to form the walling 
of one of the standard factories for the 
Cumbernauld Development Corporation 
is shown in Fig. 1. The slabs, which 
span between steel angle-rails from 12-ft. 
to 6-ft. centres, are 6 in. thick and are 
designed to resist wind pressure and other 
incidental loading 

A storage depot for Ltd., 
at Deptford, has a precast frame of 
ordinary reinforced concrete, but the roof 
and wall slabs are of reinforced cellular 
concrete. The roof slabs are 14 ft. long 
and 6 in. thick and bear on the flanges 
of the precast roof beams (Fig. 2) An 
asphalt finish was applied direct to the 
The horizontal slabs in the walls 
are 5 in. thick and span between the pre- 
cast columns which are at 15-ft. centres 


Convoys 


slabs 
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(CONCRETE 
+ 


Fig. 2.—Roof Slabs in Course of Erection. 


longitudinally and at 16-ft. 8-in. centres 
transversely. The ends of the slabs are 
fixed in tapered rebates in the columns 
The use of lightweight roof and wall 
slabs in combination with a precast 
concrete frame resulted in rapid construc- 
tion of the building 

Economy in the thermal insulation re- 
quired for the roof of a building, housing 
“cooler rooms ’”’, for Kraft Foods Ltd., 
Liverpool, was effected by the use of 
1800 sq. yd. of slabs of reinforced cellular 
concrete which for structural reasons are 
4 in. thick. By taking into account the 
high thermal resistivity of the slabs it was 
necessary to provide only 4 in. of cork 
insulation. Another example of the use 
of reinforced cellular concrete proving 
advantageous for insulation as well as 
structural purposes is the roof of a 
bonded warehouse in Scotland, where 
more than 2500 sq. yd. of 6-in. roof 
slabs spanning 15 ft. between precast 
concrete pitched portal frames provided 
the degree of insulation necessary to 
maintain the internal conditions bene- 
ficial to the maturing of whisky. 

An instance of a lightweight material 
being used to reduce the load on a sup- 
porting structure and its foundations is a 
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store at Romford for the Times Furnish- 
ing Co., Ltd., to which has been added 
another storey In the additional work, 
500 sq. yd. of 6-in. reinforced cellular 
concrete roof with bitu- 
minous felt are provided, and the new 
roof imposes an extra dead load of 20 Ib 
per square foot only on the structure 
below In the a photographi 
instrumentation building designed by the 
Ministry of Works, the structure was to 
be as light in weight as practicable because 
of the poor subsoil and the fact that the 
building was to be erected over several 
large underground pipes. The provision 
of 5-1n, floor and roof slabs of reinforced 
cellular concrete with the inner leaves of 
the walls constructed in 4-in. blocks of 
cellular concrete enabled this condition 
to be met 

The ability of lightweight 
cellular concrete to carry heavy loads 
is demonstrated in a new building for 
Messrs. T. Wall and Sons (Meat & Handy 
Foods) Ltd., at Willesden, where the roof 
supports, in addition to the ordinary roof 
loads, plant weighing the equivalent of a 
load of } ton concentrated at the centre 
ofeach slab. The slabs are 2 ft. wide and 
8 in. thick, and span 17 ft 


slabs covered 


Case ot 


reinforced 
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INDUSTRIAL 
DOFING 
WELCOMES 


SIPOREX 


AGE 


For over 25 years in widespread use in 
Northern Europe and many other parts of 
the world, srporex, the lightweight cellular 
structural material is now being 
manufactured here. 

Siporex revolutionises building techniques 
and offers architects and structural 
engineers many outstanding advantages. 


@ 25 years successful experience all over 
the world are behind Siporex. 


@ Over 30 million sq. yds. of Siporex roofing 
have already been laid, from the equator 
to the arctic. 


@ Siporex is simple and rapid to erect 
reducing site labour costs. 


@ Siporex has a thermal insulation ten 
times that of concrete and is completely 
incombustible. 


@ Siporex is only a quarter the weight of 
an equivalent volume of concrete, 
reducing the cost of structural framework 
and foundations. 


@ Siporex compares favourably in price 
with other building materials. 


—— Str 
nt eS 

34 eae . 
st. AAS oh 


Manufactured in Great Britain by: COSTAIN CONCRETE COMPANY LIMITED (A member of the Costain Group) 
DUNCAN HOUSE, DOLPHIN SQUARE, LONDON, S.W.1. SIPOREX FACTORY, NEWARTHILL, LANARKSHIRE, SCOTLAND 
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The system consists of 7 stress-relieved 4” diameter 
strands. The tendon is accommodated in a 2° 
diameter duct. Initial prestressing force is 181,000 Ibs 
No cables have to be made up. Lightweight power- 
operated jacks are available. Grout holes and fixing 
holes are provided in the plate. 


THIS SYSTEM COMBINES THE ADVANTAGES 
OF STRAND WITH ALL THOSE OF SINGLE 
WIRE STRESSING. 


On a recent contract the Seven Strand System proved 
during operation to be the most economic per ton of 
force. 


Provides larger 
prestressing 


CABLE COVERS LIMITED fo rces & lower 


Sota) ienton epsoenns costs 


St. Stephen’s House - Westminster - SW1 - ELM 7241 


For full details of the Seven Strand System and 
other CCL post-tensioning systems write to: 


x FOR THE ADVANCEMENT 
OF -PRESTRESSING TECHNIQUES 
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Fig. 3.—Church at Gracemount. 


The church (Fig. 3 
shown in the course of construction at 
Gracemount, near Edinburgh, form an 
ell-shaped building, the frames of which 
are of precast reinforced concrete and are 
at 9-ft. 6-in. centres. The structure com- 
prises 5-in. roof slabs, 6-in. floor slabs, 
and 8-in. horizontal and vertical wall 
slabs, allof which are of reinforced cellular 
concrete. The vertical slabs are 16 ft. long 

The external faces of the wall slabs will 
be treated with the silicate prepara- 
tion (mentioned in the foregoing) in 
various colours. In other parts of the 
structure 8-in. blocks, rendered exter- 
nally, form both load-bearing and panel 
walls 

The factory illustrated in Fig 
of several designed by 


and church hall 


I 1s one 
the Cumbernauld 
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“Sponsored Fire-resistance Tests on 
Structural Elements.” By L. A. Ashton 
and P. M. T. Smart. (London: H.M.S.O. 
1960. 758. 6d.) 


“ Apparatus Used in the State Institute 
for Technical Research for Determin- 
ing Thermal Conductivity.” By R 
Ruso and A. Kopsala. (Helsinki: The 
State Institute for Technical Research 
1960 In Finnish with a summary in 
English 


“The Temperature Field Produced in 
the Ground by a Heated Slab Laid 
Direct on Ground, and the Heat Flow 
from Slab to Ground.” By O. Vuore 
lainen. (Helsinki: The State Institute for 
Technical Research. 1960. In English.) 


The Temperature Changes in Concrete 
under Winter Concreting Conditions 

Theories and Applications.” By S. E 
Pihlajavaara and Heikki Syrjala. (Hel- 
sinki: The State Institute for Technical 
Research. 1960. In Finnish and English.) 
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Development Corporation; the main con- 
tractor was Messrs. L. K. Mackenzie & 
Partners, Ltd 

The architects for the storage depot at 
Deptford (Fig. 2) are Messrs. Stock, Page 
& Stock; the precast concrete frames 
were designed and erected by London 
Ferro-Concrete Co., Ltd 

The architect for the church at Grace- 
mount (Fig. 3) Mr. Harry Taylor, 
A.R.1.B.A.; the contractors were Costain 
Concrete Co., Ltd 

The cellular concrete described in the 
foregoing is “‘ Siporex ’’ and is manufac- 
tured by Costain Concrete Co., Ltd., at 
works established in March 1960 at 
Newarthill, Lanarkshire. The informa- 
tion in the foregoing was contributed by 
Mr. A. J. Walker, B.Sc.(Eng.) 
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Received. 


“ Surface Cracking of Mass Concrete 
Structures at Early Form Removal.” 
By T. C. Hansen. (Stockholm: Swedish 
Cement and Concrete Research Institute 
Applied Studies No. 4 1960. In Swedish 
with a summary in English. Price Kr 


“Creep and Stress Relaxation of Con- 
crete.” By T. C. Hansen. (Stockholm 
Swedish Cement and Concrete Research 
Institute Proceedings NR 31 1960 
In English Price Kr. 15.) 


10.) 


Design of Eccentrically-loaded 
Circular Columns by the Load-factor 
Method. 


THe concluding part of the articles 
entitled “‘ The Design of Eccentrically- 
loaded Circular Columns by the Load 
factor Method”, by J. D. Bennett, 
B.Eng., will be given in the number for 
May and will describe the basis of the 
charts published in this journal for 
February and March 1961 
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MULTIPLE-STOREY CAR-PARKING BUILDINGS. 


(CONCRETE) 


Multiple-storey Car-parking Buildings. 


In the number for January 1961, illustra- 
tions and descriptions were given of some 
multiple-storey car-parking buildings 
which are either in the course of construc- 
tion or are proposed to be erected. Some 
further notes on some of these buildings 
and on other structures are given in the 
following. 


Building at Woolwich. 


On page 41 of the number for January 
1961, a preliminary description of a nine- 
storey car-parking building at Woolwich 
is given. This structure is illustrated in 
course of construction in Fig. 1 The 
building is 116 [t. by 55 ft. on plan 
(excluding the end staircases) and about 
82 ft. high. It is founded on bored piles 
with the ground-floor slab acting as a tie 
between |/:e heads of the piles and obviat- 
ing t need for special beams. The 
sup icture contains more than three 


thousand precast concrete units, the 
maximum weight of a unit being 3 tons, 
and comprises a system of frames, cross 
beams and floor slabs. The units are 
being precast on the site with the excep- 
tion of the roof purlins, which are pre- 
stressed and were made at a works in 
Manchester. The concrete throughout has 


an exposed surface straight from the 
moulds. The use of a limestone aggregate 
in the concrete for the frames and beams 
enables the minimum size of column to be 
9 in. while maintaining the requirements 
of the London By-laws for fire resistance. 

There are four lines of the frame units 
running the length of the building on plan 
and defining the three bays into which the 
structure is divided. The frame units are 
tied at each floor with the cross beams and 
floor slabs which transmit the wind forces 
on the longer elevation to a number of 
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BIGGEST STIR IN CONCRETE IN YEARS! TWO FAMOUS COMPANIES - BABCOCK 
& WILCOX LIMITED AND MILLARS' MACHINERY COMPANY LIMITED - ARE NOW 
JOINTLY PRODUCING THE FINEST CONCRETE MIXER BRITAIN HAS EVER SEEN. 
BABCOCK-MILLARS EXCEPTIONALLY TOUGH 14RH REVERSING DRUM 
MIXER. THE GREATEST MACHINE EVER TO USE THE REMARKABLE 
TRIPLE-CONE DRUM. NOW, CONCENTRATED AREA OF MIX AND 
SCIENTIFICALLY-ANGLED BLADES GIVE A DEGREE OF MIX 
THAT'S OUTSIDE THE SCOPE OF ANY OTHER MACHINE. 

UP TO THIRTY 14-CUBIC FOOT BATCHES AN HOUR 
ARE WEIGHED, MIXED AND DISCHARGED WITH 
RAPID, UNMATCHED THOROUGHNESS. A 
SPECIAL LEAFLET - JUST RELEASED - GIVES 
FULL TECHNICAL DETAILS OF THE 14RH. 

SEND NOW FOR A COPY 10: 

MILLARS' MACHINERY COMPANY LIMITED, 

105, PINNERS HALL, GREAT WINCHESTER 
STREET, LONDON, E.C.2. 


























| BABCOCK | 
i /SUV EY ae 


Manufactured to avcvTer, $.4., designs 
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inclined braces. There are three groups 
of braces in each of the outer bays, one in 
the central bay and one near each end. The 
bracing forms a V between the exterior 
and interior columns of the frames at the 
first, third, fifth and seventh floors, and an 
inverted V at the ground, second, fourth 
and sixth floors. There is no bracing at 
the eighth floor. 

The structure will have no wall cladding. 
The 5-in. precast concrete panels forming 
the end walls of the central bay, through 
which the cantilevered stairs are bolted, 
are required for fire resistance, and the 
provision of 4-in. infilling panels above 
the lift entrances on the longer elevation 


allow the corner and central columns to be 


omitted so as to give easier access to the 
lifts 

The frame units are of a system called 
the “picture frame” system, but, in 
this bottom member being 
omitted, each frame comprises a top beam 
and two half columns. The sizes of the 
units vary according to their positions in 
the structure rhe lengths of the top 
beams vary from 8 ft. 10 in. to 20 ft., and 
the height of the columns from 7 ft. 5 in 
to 12 ft.4in. The columns for the longer 
spans are 12 in. by 4$ in. and for the 
shorter spans 10 in. by 5 in. The ell 
beams are from 8} in. to 12 in. deep and 
have a maximum width at the bottom of 
the ell of from 14 in. to 16 in. The peri- 
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MULTIPLE-STOREY CAR-PARKING BUILDINGS. 


meter frames for the upper storeys have 
tubular metal guard-rails cast in them 
which serve the purpose of providing 
stiffness during erection and a safety rail 
when the building is in service. The units 
are bolted together and subsequently 
pressure-grouted. 

The floors comprise 14-in. precast rein- 
forced concrete slabs covered with a 1}-in. 
cast-insitu structural screed of reinforced 
concrete. 

The architects to Woolwich Borough 
Council are Messrs. T. and P. H. Braddock, 
The design and construction of the build- 
ing and precasting of the units including 
the prestressed concrete purlins is under- 





taken by Truscon Ltd., on behalf of Auto- 
Stackers Ltd. The sub-contractors for 
the bored piles were Frankipile Ltd rhe 
mechanical installation is being carried 
out by Ace Machinery Ltd 


Building at Cardiff. 


In Figs. 2 and 3 is illustrated a multiple- 
storey car-parking building being erected 


by Building & Construction Co. Ltd., for 
the City of Cardiff, the architect being 
Mr. John Dryburgh, the City Architect 


Building at Birmingham. 


In the March number reference is made 
to a multiple-storey car-parking building 
to be erected for the Austin Motor Co. 
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MULTIPLE-STOREY CAR-PARKING BUILDINGS. 


‘“ 


at Longbridge, Birmingham. A feature of 
this structure is that the inclined ramps 
are being constructed on the lift-slab 
principle. 


Buildings at Bristol, Bath, and 
Leicester. 


Car-parking buildings erected for Multi- 
dek Car Park Developments at Bristol, 
Bath, and Leicester were described and 
illustrated on pages 39 and 40 of the 
number of this journal for January 1961. 


(CONCRETE) 





Fig. 3. 


The architect for the buildings at Bristol 
and Bath is Mr. R. Jelinek-Karl, and the 
architects for the building at Leicester are 
Messrs. Fitzroy, Robinson & Partners. 
The consulting engineers for the building 
at Bristol are Messrs. G. C. Mander & 
Partners in association with Mr. E. N. 
Underwood, and for the buildings at Bath 
and Leicester, Messrs. G. C. Mander & 
Partners alone. The contractors for the 
three buildings are Messrs. William Cowlin 
& Son, Ltd. 


Buildings for an Architectural Congress. 


Tue illustration on page 139 shows the 
headquarters building (in the foreground), 
the exhibition building, and the tower, 
which have been designed by Mr. Theo 
Crosby, A.R.1.B.A., for the sixth Congress 
of the International Union of Architects 
which is to be held in London in July 
1961. (See Editorial Note on page 139.) 
The headquarters building is mainly of 
glass and aluminium with ‘“‘ Asbestolux ”’ 
partitions, and is being sponsored by 
Messrs. Pilkington Brothers, Ltd., The 
British Aluminium Co., Ltd., and Cape 
Building Products Ltd.; it will be built at 
cost by Taylor Woodrow Construction 
Ltd., which firm are also to erect the 
exhibition building free of cost to the 
organisers. 

Among the relatively new materials 
which will be used in the construction of 
the exhibition buildings will be “‘ Spectra- 
glaze’. This is a structural concrete 


building block with a face of coloured 
glazed finish made by a process employed 
in Britain by the Atlas Stone Co., Ltd. 
The glaze is cast on to standard concrete 
blocks and consists of a thermo-setting 
resinous binder which runs into the pores 
of the concrete, thus becoming an inte- 
gral part of the block. It is claimed that 
this building component block combines 
structural strength with a permanent 
finish in a wide range of colours, and that 
building and finishing is carried out in 
one operation, thereby saving time and 
cost. Two features in “ Spectra-glaze ”’ 
are to be provided in the exhibition 
building, namely, a circular wall 28 ft. 
in diameter enclosing the book exhibition, 
and the wall which is to enclose the 
central control enquiry section. The 
Atlas Stone Co., Ltd., are also to provide 
the textured-surface concrete paving in 
the main exhibition hall. 
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ASK BRITISH 
THEY KNOW ABOUT PROPANE 


Progiene is the % fuel serving go-ahead in- 
dustry. BOC propane in bulk is the new way 
of buying it. Buy it from British Oxygen and 
you're dealing with experts in the whole field 
ot industrial gases. They make oxypedvans 
equipment themselves. Install and service pipe- 


lines and storage tanks. Analyse your needs. 


Lt Lt 
British Oxygen deliver BOC propane by return, 


on time, anywhere in Britain. Their knowledge 

and advice are yours for the asking. 

Get on to the experts - BRITISH OXYGEN 
ring Hyde Park 7090 


THE BRITISH OXYGEN COMPANY LIMITED 
Light Industrial Department - Spencer House - 27 St. James's Place - London S.W.1 
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Pattern 

of service 

in the 
concrete age 


Three Fold Service 
Modalar offer the combined 


services of consultation, design, 
manufacture and erection. 
Moedalar wi!) manufacture and : 
erect to your designs. Working to schedule 
Modular are specialists in High flats for Romford Borough 
precast structural concrete Council Construction of 
combined with integral finishes. 
foundations, structural frame 


and cladding, ground to roof 


* | Modular | level in 16 weeks. 
|concrete | he i eS ws FN 


Modular Concrete Company’s practical 














experience and technical resources 


SPECIALIST ENGINEERS & CONTRACTORS are at your service. 


THE MODULAR CONCRETE CO., LTD. (Construction Division) 
1260 London Road, Norbury, $.W.16. Tel: POLlards 5000 








(& GARR ) GLASS-FIBRE SHUTTERING FOR A HELICAL STAIR. 


Glass-fibre Shuttering for a Helical Stair. 


Fig. 1. 


At the new premises of the North Thames 
Gas Board at Fulham, London, some con 
structional features of which are des- 
cribed in the number of this journal for 
October 10960, a helical stair has been con 
structed, using a glass-fibre mould (Figs. 1 
and 2 Che stair is 16 ft. in height and, 
in plan, is in the form of two semicircles 
with a straight portion between. It com- 
prises thirty-two treads and landings at 
the mid-height and at the top. The 
mould was in one piece and was made at 
a works a few miles from the site. After 
erecting the mould in position the steel 
reinforcement was fixed and the concrete 
placed insitu It is claimed that this 
method of construction is a radical de- 
parture from the usual me thod of provid 
ing timber shuttering constructed with an 
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GLASS-FIBRE SHUTTERING FOR A HELICAL STAIR. 


inner and outer drum, filling and develop- 
ing the soffit, cutting away for the treads 
and risers, and dismantling and scrapping 
the shuttering after use. With the glass- 
fibre mould time is saved and, when the 
concrete has hardened, the mould can be 
removed for re-use and leaves a smooth 
and true surface. 

The architects are Messrs. E. R. Collis- 
ter and Associates, and the general con- 
tractors are Messrs. Trollope & Colls Ltd. 
The sub-contractors are Pierhead Ltd., 
and the mould was made by D.A. Models 
Ltd. 


Messrs. Christiani & Nielsen Ltd. 
It is regretted that in the advertisement 
for Messrs. Christiani & Nielsen Ltd., civil 
engineers and contractors, on page Ixiii 
of the number for March last, the name 
of the firm is spelt incorrectly. 


THE POLYTECHNIC 
REGENT STREET 
LONDON W.1 


A one-week full-time course on 
COMPUTING IN CIVIL ENGINEERING 
from the 17th to 2rst April, 1961 
Further particulars and enrolment forms may be 


obtained the Head of the Department of 
Civil and Mechanical Engineering. 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 


Bursaries ts Concrete STRUCTURES AND 
TECHNOLOGY 


Reoistear, Impertar 
. Closing date ist June, 


THE UNIVERSITY OF LEEDS 


The University offers a one-year full-time course 
for a Di in Concrete Techn: commencing 
i . 1961. The course consists of lectures, 

work, and a design or research project. 

Applications for admission to the course are 
invited from graduates and from holders of equiva 
nt qualifications in engineering. Preference will 

° given to icants who have had one or two 

ars’ prac experience. 

Further information may be obtained from 

© Reorstean, Tae University, Lerps, 2 
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(CONCRE 
Patent Applications. 


Reinforced Concrete. 


Fic.2. % * 


A TENDON, for reinforcing concrete, com- 
prises a plurality of steel wires to in a 
wrapping 12, the spaces between the wires 
being filled with a hardenable material, 
e.g. cement or synthetic resin, in its un 
hardened condition. A spiral member 11 
may be incorporated for the injection ot 
hardening fluid either before or after ten- 
sioning. Heat can be applied by passing 
an electric current down the wires if syn 
thetic resin is used. The space between 
the member 8 and the tendon is filled with 
concrete.—-No. 838,090. Span Tendons 
Ltd. September 22, 1958. 


Shuttering for Stairs. 


ANGULARLY adjustable shuttering for 
casting a stairway comprises shutter 
boards 9 for the risers supported on each 
side by hangers 6 adjustably mounted on 
parallel rails 3. The hangers 6 are pivoted 
on sleeves 5 slidable along the rails so that 
the hangers can be adjusted and locked 
by clamp screws in the correct position 
and the shuttering then adjusted to the 
correct angle of inclination in which it is 
supported while the stairway is cast 
While the shoes are adjusted, the frame 
3, 6 is locked by a diagonal stay. The 
shuttering is supported by walls or on an 
upright at the higher end. The shutter- 
ing is completed by boards at the sides of 
the boards 9 if no wall serves the purpose. 

No. 836,244. J.Shaw. May 23, 1958 


April, 1961. 





u & ENGNERRING i 


FORTH ROAD BRIDGE. 


Cement for the Forth Road Bridge. 


we 
+ 


4~< 


| 


© 


Tut illustration shows the 200-ton 
elevated silo at the South Leith depot of 
British Railways from which, as describex 
previously *. some of the cement is sup 
plied in pressurised-tank road vehicles to 
the works in connection with the new 


errr ieraeee 


susuiere 


- 


he 


: 


Firth of Forth 
which is for the 


road bridge over the 
Some of the cement 
construction on the southern 
the Firth, is discharged directly from the 
train of 20-ton pressurised-tank wagons 
seen on the left-hand side of the 


shore ot 


silo 


* See this journal for March 1961 


Approach Works for the Forth Road Bridge. 


Tue Fort! 
awarded a 
northern 

£920,000 r the « 
approach lucts Ihe former contract 
will pro " 34 miles long 
in Fife t 


will be 
A prii 


Road Bridge Joint Board has 
contract for 42,250,000 for the 
pproach road another for 
onstruction of the 


and 


motorway 


northern viaduct 


275 yd. long and will comprise six spans 
and into two tunnels 
through the rock of St 


ren bridges are 


lead 1000 ft. long 
Margaret's Head 
to be constructed along 
other parts of approach roads and four 


miles of connecting roads 
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DATA FOR PRICING REINFORCED CONCRETE. 


MATERIALS (Delivered London). 
AGGREGATES (per cu. yd.). 
Washed sand: 26s. 9d. Graded gravel (} in.): 24s. 3d. Pit ballast: 25s. 6d. 
CEMENT (per ton). 
Ordinary Portland.—6 tons and upwards: 112s.; 1 ton to 6 tons: 124s. 
Rapid-hardening Portland: As ordinary Portland plus tos. 6d. ‘‘ Aquacrete”’ 
and “ 417": As ordinary Portland plus 32s. 6d. ‘‘ Colorcrete”’ (buff, red, 
and khaki): As ordinary Portland plus 60s. ‘‘ Snowcrete " (white): 277s. 6d. 
“ Super-Cement ”: As ordinary Portland plus 32s. 6d. 
High-alumina cement.—1 ton: 337s.; 2 tons: 327s. 6d.; 6 tons: 321s. 6d. 
“Super Snowcem ” waterproof cement paint: loos. per cwt. 
REINFORCEMENT (per ton ex stock including delivery in quantities from 10 to 500 tons). 
Plain mild steel rods per B.S. No. 785.—1 in. and over: {50 5s.; j in. and } in.: 
£51; §in.: £51 15s.; 4 in.: £53 7s. 6d.; } in.: £54 17s. 6d.; } in.: £58 17s. 6d. 
Hot-rolled deformed bars: As plain bars plus /1. 
High-tensile (minimum yield point 44,000 Ib. per sq. in.): As mild steel plus 19s. 
(For basic prices and allowances for quantities exceeding 500 tons and extras 
for quantities less than 10 tons, lengths greater than 4oft. or less than 5 ft., bundling, 
labelling, and delivery in other areas, see “‘ Concrete Year Book, 1961 ’’.) 
Fabric per B.S. 1221A (per sq. yd.).—-No. 1og: 3s. 4d.; No. 121: 5s. 7}d.; No. 124: 
38. 44d.; No. 125: 2s. 10d.; No. 126: 2s. 64d. 
‘TIMBER.—Sawn deal shutter boards: {95 to {100 per standard (165 cu. ft.); 1-in. 
boards: ts. (av.) per sq. ft.; 1}-in. boards: 1s. 34d. (av.) per sq. ft. 


MATERIALS AND LABOUR. 


Based on net cost of materials plus 10 per cent. and net cost of labour plus 45 per 
cent. for insurances, etc. (Io per cent.), on-costs (22 per cent.) and profit (10 per cent. 
on gross cost = 13 percent. on net cost). No allowance for non-productive ordinary time, 
overtime, travelling time, fares, subsistence, etc. Wages (per hour).—Carpenters and 
joiners: 5s. 14d.; labourers: 4s. 6d.; mixer and hoist operators: 5s.; bar benders: 4s. 114d. 
PORTLAND CEMENT CONCRETE (I : 2: 4). 

Foundations (per cu. ft.).—3s. 6d. 

Suspended slabs (per sq. yd.).—6 in., 18s.; 7 in., 21s.; 9 im., 27s. 2d. 

Beams (per cu. ft.).—4s. Columns (per cu. ft.).—4s. 6d. 

Walls (per sq. yd.).—6 in., 19s. 9d.; 9 in., 29s. 6d.; 

12 in. and over (per cu. ft.), 3s. 6d. 

Extra (per cu. yd.) for rapid-hardening Portland cement. 1 : 2: 4.—z2s. 8d. 

REINFORCEMENT.—Mild steel rods cut, bent and fixed (per cwt.). 
In floor slabs Stirrups, 
and beams Incolumns_ In walls. _ binders, etc. 
in. and over $ ; 80s. 5d. 78s. 1d 
in. and ? in. 5s. 7d. 81s. 3d 78s. 11d. 
i 82s. 1d. 79s. od. 
gos. 84d. 88s. 6d. 
g2s. 3d. gos. id. 108s. 7d 
94s. 6d. 92s. 4d. 104s. 10d. 
95s. 8d. 935. 5d. 105s. 11d 

Fabric per B.S. No. 1221A in flat areas (per sq. yd.) including straight cutting.— 
No. 109: 4s. 4d.; No. 121: 7s. 11d.; No. 124: 4s. 9d.; No. 125: 4s. 14d.; No. 126: 3s. 6}d. 
SHUTTERING (FoRMWoRK).—Assuming five uses of wooden shutters for floor soffits 

and walls, and three uses for beams. 

Soffits of floors, flat roofs, etc. (per sq. yd.): 16s. 3d.; ditto sloping: 18s. 1d. 

Walls and partitions (per sq. yd.): 19s. 11d.; ditto curved: 26s. 10d. 

Rectangular beams, lintels, columns, etc. (per sq. ft.): 2s. 8d.; ditto circular: 3s. 8d 
This page is prepared specially for “‘ Concrete and Constructional Engineering” and 

is strictly copyright. 
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CHIMNEY 
LININGS THAT LAST 


C.£.A. Bow generating station chimney lining gunited with refractory concrete 


Chimney stacks lined with steel, Port- The best means of providing adequate pro- 
land cement concrete or ordinary brick- ‘tection Is to apply Ciment Fondu with a 
work mortar are seriously affected by Pmcumatic gun directly against the steel 
: , shell or structural Portland cement con- 
corrosion caused by heat, condensation, 


; : crete. 

acidity or sulphurous combustion gases. Up to 300°—350° C. ordinary concreting 

To prevent such deterioration, itis now sands can be used, but for higher tempera- 

standard practice to line chimneys with tures a refractory aggregate (e.g. crushed 

Ciment Fondu mortar, because of its itebrick or crushed insulating brick) 
: . , should be employed. 

high resistance to dilute sulphur acids " : 

. : For more information, send for our booklet 
and sulphates, and its ability to provide « g¢¢Q0TING” STACK AND FLUE 
a strong bond even ata temperature well LININGS WITH ALUMINOUS 
above that of the hottest stack. CEMENT MORTARS. 


CIMENT The Coment: for Industry 
FON [DU FOR SPEED - STRENGTH - RESISTANCE « REFRACTORINESS 


Manufactured by 


LAFARGE ALUMINOUS CEMENT CO. LTD, 73 Brook St, London, W.1. Tel. MAYIair 6546 
ap ii3 


MENT 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 5d. a word : minimum, 
12s. Situations Vacant, 6d. a word: 
minimum, 15s. Other miscellaneous adver- 
tisements, 6d. a word: minimum, 155. 
Displayed advertisements, 40s. per column 
inch. Box number 1s. extra. 


Advertisements must reach this office, 14 
Dartmouth Street, London, S.W.1, the 
26th of the month preceding 
SITUATIONS VACANT. 
SITUATIONS VACANT. Marylebone consultants require 
detailer tsmen for occasional work possibly outside 
office hours. All applications confidential and acknow- 
Box 47 Concrete anp CONSTRUCTIONAL 
ENGINEERING, 14 th Street, London, 5.W.1. 
SITUATION VACANT. Senior reinforced concrete 
, able to take responsibility, prepare 
schemes, visit sites, etc. Apply in writing to James E. 
Warprorrer, Consulting Engineer, 50 Belgrave Road, 
London, S.W.1 
SITUATION VACANT. Consulting meer, Victoria, 
requires experienced reinforced concrete de -detailer 
Opportunity will be given to prepare schemes and visit 
sites. Box 4752, Concrere ann Consteuctionat Ewn- 
CINEERENG, 14 Dartmouth Street, London, S.W.1. 














STEELW ORK DRAUGHTSMAN 
required 


Consulting field—experience in light and heavy 
construction. Necessarily, initial salary to be 
agreed on experience and qualifications, which 
details please send to Box 4749, CONCRETE AnD 
CONSTRUCTIONAL en 14 Dartmouth 
Street, London, S.W 


» 1961 


SITUATION VACANT. Assistant works manager re 
quired with knowledge of concrete technology for expanding 
industry. Ability to organise and assist in supervision of 
work in maintaining high standard of products. Excellent 

prospects. Write, stating age, present situation and quali- 
fications. Replies treated in strict confidence. Box 4753, 
Concrete ann Consrruc ae ENGINEERING, 14 Dart- 
mouth Street, London, S.W 


SITUATION VACANT. Representative. Opportunity for 
enthusiastic young man to obtain position on sales technical 
staff of company with renowned product indispensable to 
reinforced concrete construction. Initially mobile over 
so-miles radius of South Coast—London. Knowledge of 
reinforced concrete, and holding a driving licence advan 

tageous. Applicants must be of pleasant personality, keen, 
energetic, conscientious, adaptable, and should have been 
educated to the standard of G.C.E. Written applications, 
treated in strict confidence, with full particulars, details of 
qualifications, etc., to Box 4754, Concrete anp Con- 
STRUCTIONAL ENGINEERING, 14 Dartroouth Street, London 

S.W.t 


SITUATIONS VACANT. Consulting civil and structural 
engineers require additional design staff in their London 
ofhce. Qualifications: 3 to 6 years’ experience; degree or 
H.N.C. desirable but not essential Five-days’ week 
Luncheon vouchers. Write Maueice Nacusnen & Part 
ners, 58 Victoria Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete and struc 
tural steelwork designers and detailers required at Brnstol 
head office and in the London office. Permanent positions 
covering most fields of reinforced concrete and steelwork 
design. Pension and insurance schemes. Attractive 
salaries. Full details to Norats Consuitants Lrp., 
Beacon House, Queen's Road, Clifton, Bristol, 8 


SITUATION VACANT. Experienced checker required for 
reinforced concrete detail drawings by consulting engineers 
Top salary with yearly bonus, and luncheon vouchers 
Holidays honoured. Write, giving details of experience, to 
Hussanp & Co., 58 Victoria Street, London, S.W.1 








Truscon 


LONDON 
M.LStruct.E., 


HARLOW 


Birmingham 15. 


GLASGOW 


Applications are invited from reinforced concrete designers, 
detailers, and draughtsmen for vacancies which exist at a 
number of our structural design offices. We are looking for 
men with first-class experience who will help to maintain our 
own tradition of quality, combined with speed and economy. In 
London, in particular, designer applicants should have had 
good experience of, and an aptitude for, project work. Address 
your letter personally to one of the following: 


V. Weber, B.Sc., A.C.G.L, M.LC.E., 


Truscon House, 35/41 Lower Marsh, S.E.1. 
P. B. Wood, B.Sc.(Tech.), A.M.LStruct.E., 
13 Market House, Stone Cross, Harlow. 
BIRMINGHAM B. W. Cooper, B.Sc., D.L.C., A.M.LC.E., 
George House, George Road, Edgbaston, 


MANCHESTER H. Heller, B.Sc., A.C.G.1L, A.M.LC.E., 
50 Seymour Grove, Manchester 16. 


W. H. Sneddon, M.1.Struct.E., 
10 India Street, Glasgow C.2. 
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SITUATION VACANT First-class civil engineering 
draughtsman or lady-draughtsman required for consulting 
engineers. Excellent salary with yearly bonus, and luncheon 
vouchers. Holidays honoured. Write, giving details of 
experience, to Hussanp & Co., 58 Victoria Street, London 
S.W.1 


SITUATION VACANT. Reinforced Concrete Engineers 
require Draughtsman for Project and Estimating Depart- 
ment at Head Office, Harrow. Write full details to 
Biexxum & Partwers, 167 Imperial Drive, Harrow 


SITUATIONS VACANT. Consulting engineers require one 
designer with A.M.1.Struct.t and one designer detailer 
with H.N.C. or similar, both on reinforced concrete work 
Knowledge of structural stee! design and detailing an advan 
tage for both vacancies. Only experienced men requiring 
the minimum of supervision need apply. Holiday arrange- 
ments honoured. Apply in writing, giving full details of 
experience and salary required, to R. L. Bourgur & 
Partners, 85-87 Clarence Street, Kingston-upon Thames 
Surrey 


SITUATIONS VACANT. Consulting engineers 
vacancies for the following: Reinforced concrete < rs 
with A.M.1.Struct.E.; Designer-detailers with H.N.C. or 
similar; Detailers vith minimum two years’ experience 
The positions are permanent, with opportunity for advance- 
ment. Modern office and pleasant conditions. Salaries in 
accordance with experience. Byiawper, Wappeit & 
Partwaers, 169 Wembley Park Drive, Wembiey 


have 


SITUATION VACANT engineer-designer re 
quired by London « background 
of drawing ofhce and other experience in reinforced con 
crete work are essential. Work will be primarily in 
drawing office, but successful applicant will assist execu 
tive with technical administration work, organisation 
correspondence, accounts, estimating, et Good pros 
pects for smart and alert applicant who can take things 
as they come. Starting salary about {1250. Applica- 
tions, with full details in confidence, to Box 4737, Concrete 
AND COnsTRU« 14 Dartmouth Street, 


London, 5.W.1 


Qualihed 
msulting engineers 


TIONAL ENGINEERING 


SITUATIONS ANT 
ferably qualifi but 
several years’ 


Design-detailers required, pre 
H 


minimum standard NA with 
drawing ofhce reinforced 
concret« ge 25-40 and abie t work on own 
initiative ‘ ms in writing to Joun LiversevGs 
London, W.1 


experience in 


land Place 


SITUATIONS VACANT Reinforced concrete designer 
designer-detailer and detailer-draughtsman with experience 
required by consulting engineers, London, W.1 G 

prospects. Interesting work. Luncheon vouchers. Five 
days’ week Salary 47 
Apply Box 4738 

ENGINEERING, 


$0 upwards, according to position 
CONCRETE AND CONSTRUCTIONAL 
14 Dartmouth Street, London, S.W.1 


SITUATIONS VACANT Keinforced concrete designer 
detailers and detailers required by Leonaro & Grant in 
their South London and Edinburgh offices. Applicants 
should have three years’ minimum experience in position 
applied for salaries and 
vouchers, et< Interview by 
London, MACaulay 6477 


Good prospects, luncheon 
appointment. Telephone 


Edinburgh, CAL 3807 


SITUATIONS VACANT Designer-detailers and detailers 
with a minimum of four years’ experience in reinforced 
concrete are invited to apply for progressive posts in con 
sulting engineer's office in Westminster Apply A. I 

Breer, 96 St. George's Square, London, S.W.1 


SITUATION VACANT BP 
engmeermg draughtsman, age 22-35 
London. Applicants should be in possession of O.N« 
(Civil) and should have at least five years’ drawing office 
experience on general civil engineering work, and must be 
accustomed to the detailing of reinforced concrete The 
work may involve visits to company installations in the 
U.K. and overseas. Salary according to age and experi 
ence. Non-contributory pension scheme. Removal and 
settling-in allowance payable in certain cases. Luncheon 
club. Write, quoting teference H.528;, to Box 6560, c/o 
Hanway Mouse, Clark's Place, London, E.C.2 


vacancy for a civil 
in its head office in 
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SITUATIONS VACANT. Reinforced concrete des 
detailers and detailers required by consulting eng 
Commencing salary up to {1,100 per annum. | ’ 
vouchers. Pension scheme. Apply Eowarp A HER 
& Partwers, 58 /60 Cannon Street, London, I 
phone: City 2291 


SITUATIONS VACANT. Consulting engineers require 
qualified experienced structural engineers. lLaperience 
must include reinforced concrete design and detailing. 
Superannuation scheme. Luncheon vouchers. Five-days’ 
week. Salary dependent on experience. Apply, giving 
full particulars of age, qualifications and experience, to 
Oscar Faser & Partners, 4 Verulam Buildings, Gray's 
Inn, London, W.C.1 


SITUATIONS VACANT Reinforced concrete draughts 
men required for all classes of work, particularly multi 
storey buildings. Minimum 2 years’ experience. Oppor 
tunities for part-time study. Three weeks’ holiday a year 
kK James & Partweers, Consulting Civil Engineers, 
5 Lower Grosvenor Place, London, st t 


SITUATION VACANT. Engine-ring assistant required 
by company specialising in reinforced concrete Oppor- 
tunity for working directly with Chief Engineer on interest- 
ing development Telephone Rickmansworth 5152 for 
appomtment 


SITUATION VACANT. Structural engineer (qualified), 
with wide experience, required by consultants Applicant 
inust be capable of handling contracts from the prelimmary 
design to the final working details Five-days’ week and 
luncheon vouchers. Salary up to {1,200 per annum 
Apply in writing to Anprews, Kent & Srone, 60 Wardour 
Street, London, W.1 


SITUATION VACANT Reinforced 
detailer required for small consultants 
Koad London Transport Station, Hampstead Able to 
work without supervision. Box 4744, CONCRETE AND 
ConstructionaL Encineexinc 14 Dartmouth Street, 
London, S.W.1 


Tele- 


oncrete 


desagner- 
office near Finchley 





Experienced 
Reinforced 


Concrete 
Designer / Detailers 
and Draughtsmen 


Wanted 


for our Stafford, 
London, Chelmsford 
Dublin & Provincial 
Design Offices 


Apply 

Chief Engineer: A. P. MASON, 

B.Sc., M.1.C.E., M.A.Struct. E., M.ASCE 
THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 
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de- 


SITUATIONS VACANT. F. Bradford & Co. Ltd. have 
vacancies for reinforced concrete detailers. Good salaries 
and prospects. Five-days’ week. Staff bonus and super 
annuation scheme. Applications by letter to F. Braprorp 
& Co. Lrv., Angel Road, Edmonton, London, N.18 


| DESIGN/DETAIL 
DRAUGHTSMEN 
for civil engineering work 


Practical draughtsmanship essential. Oppor 
tunity for experience in wide range of consultants’ 
. Salary according to experience, since age 
range purposely omitted. Details of experience 
and employments, please, to 
Str Arexanper Giep & Partners 
Anne's Lodge 
estminster, S.W.1 


DESIGN ASSISTANT 
A.M.LC.E, or A.M.LStruct.E 


Experience in both steel and concrete advan- 
tageous. Advancement opportunities both as to 
finance and status. Age range preferred, 30 to 40 
Please submit experience, qualifications and types 
of employment, to 

Sm ALexanper Gries & PartTNers 


Anne's Lodge 
festminster, S.W.1 


REINFORCED CONCRETE 
DESIGNER 

County Durham company, long established, require 
services of the above for precast patent floors and 
insitu work, including stairs, landings, balconies, 
etc. Salary according to experience and ability 
Write, giving full particulars, to Box 4747, Con- 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1. 


REPRESENTATIVE 
(experienced) 
required for Southern area for steel reinforcement 
stockists. Write in strictest confidence, giving full 
details, to Mr. G. S, Lavender, 
WELBECK (STEEL STOCKHOLDERS) LTD. 
Welbeck House, 2-6 Baches Street 
City Road, London, N.1 


L.C.C. BRIXTON SCHOOL 
OF BUILDING 


Ferndale Road, London, S.W.4 


Required, as soon as possible, an assistant 
lecturer Grade B to teach civil and structural 
engineering subjects in sandwich and part-time 
courses. Should be graduate in civil engineering 
and corporate member of appropriate professional 
institution. Teaching and/or industrial experi 
ence desirable. 

Salary scale: {738 to {1,201 with possible 
additions up to 4285 for approved qualifications 
and training. Point of entry within scale de 
pendent upon experience. 


Application form from the Secretary, quoting 
(FE.3a/C/633/4). Closing date, April 14th. 


OVE ARUP & PARTNERS 
have vacancies in their 


LONDON, MANCHESTER, SHEFFIELD 
and EDINBURGH offices for experienced 


Engineers, Designer-detailers and Detailers 


for work on a number of contracts of considerable 
scope, interest and variety, including 


The Barbican Re-development 
The rebuilding of Smithfield Market 
The new Opera House at Sydney, N.S.W 


and new work for Universities, Hospitals and 
Multi-storey car parks, etc 


Interviews will be arranged as convenient 
Applications, giving details of qualifications, 
experience, etc., to 13 Fitzroy Street, London, W.1 


REINFORCED CONCRETE 
ENGINEERS 
have vacancies for 

DESIGNERS, DETAILERS AND 
DRAUGHTSMEN 

at 
ALTRINCHAM . MANCHESTER - GATESHEAD 
GLASGOW - NEWHOUSE - EDINBURGH 


Progressive positions with established company 
Five-days’ week Non-contributory pension 
scheme and profit-sharing bonus. Apply 


Tue Rectonar EnGInger 

Square Grie Reiwrorcement Co. Lrp 
Market Street 

Altrincham, Cheshire 


ENGINEERING 
DESIGNER/DRAUGHTSMEN 
required by 


AIR MINISTRY - LONDON 


Salary (inner London scale rade II, {1,048 

£1,215; Grade III, £658-41,048 (£866 at age 25 

Starting salary depends on age, qualifications and 
experience 


Structural engineering designer/draughtsmen for 
reinforced concrete work of all types (Grades II 
and III) 


Candidates should have served a recognised ap 
prenticeship or have had equivalent training and 
also adequate practical experience Possession of 
recognised technical qualification an advantage 
financial assistance and time off may be allowed 
for recognised courses of study for technical quali 
fications. Five-days’ week with 18 days’ paid 
leave per annum initially. Promotion and pension 
prospects Some overseas tours with special 
allowances in addition to salary 


Applicants, who must be natural born British 
subjects, should write, quoting Kings Cross O/N 
806, to Arm Ministry, W.G.d., Lacon House, 
Tueopatps Roap, Lonpox, W.C.1, or to any 
Emptovmenrt Excnance, giving age, details of 
training, qualifications and full particulars of 
former posts held. Candidates selected will nor 
mally be interviewed in London and certain 
expenses reimbursed. Only candidates selected 
for interview will be notified 





APRit, 1961 


SINDALL CONCRETE PRODUCTS 
LTD 
wish to appoint a 
REINFORCED CONCRETE 
DESIGNER-DETAILER 


for interesting and varied work in simple reinforced 
concrete design and detailing, together with ad 
ministration of contract works 


Excellent conditions and prospects in an expanding 
concern for suitable candidates showing initiative 
and readiness to assume increasing responsibility. 


Apply in writing, giving particulars of age, experi- 
ence and other relevant details, to 


SivpaLt Concrete Propucrs Lrp., 
347 Cherry Hinton Road, 
Cambridge 


WESTERN REGION 
of 
BRITISH RAILWAYS 
require 


A senior engineering assistant experienced in the 
design of prestressed and reinforced concrete 
bridges, etc This is a senior post in the Drawing 
Office and only those experienced in supervising 
and checking the work of draughtsmen need apply 
Salary range 41,175-41,290 
Interesting work in pleasant 
promotion on MERIT. 
Superannuation fund. 

Reduced rates of travel and other concessions. 
Five-days’ week 
Applications, giving 


expenence tk 


conditions with 


age, qualifications and 


Tue Carer Crvic Encineer 
Britisn RAtways 
Western Region, 
Paddington, 

London, W.2 





DRAWING OFFICE CLERKS 
DRAUGHTSMEN 
and 
REINFORCED CONCRETE 
DETAILERS 


required by precast concrete specialists making 
concrete buildings and precast flooring systems 
Experience in building construction is desirable, 
but, for scheduling clerks, intelligence and accuracy 
are the only essential qualifications. 
The Company offers canteen facilities, local trans 
port arrangements, spec jal insurances, superan 
nuation, permanent positions and a salary com- 
mensurate with qualifications and experience 
Apply to 
Tue Sexton Structurat Enctneer 
Martry Concrete Lro 
Peasmarsh, Guildford, Surrey 











SITUATIONS VACANT Reinforced concrete engineers 
require engineers, designers and detailer draughtsmen 
Interesting work, five-<lays’ week, luncheon vouchers, own 
pension scheme, et Salaries in accordance with experi- 
ence. Write or telephone to Tue Keinrorcen 

Srest Co. Lr 4 Victoria Street, London, 
Telephone Tate Gallery 4792 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


ENGINEER 
required 


a. ~ = project designs in precast, prestressed 
and reinforced concrete. Salary up to {1,500 will 
be paid to qualified eemeent with wide ex perience 
Apply in writing to Tue Cuter Encinerr, Lowpon 
Frerro-Conceste Co., Lrp., Maxted Close, Hemel 
Hempstead, Herts. 


SITUATION VACANT. Senior engineering assistant 
experienced in reinforced concrete and steel design required 
for London professional office. Must have degree and/or 
professional qualifications and at least §—10 years’ experi 
ence. Should be capable of assuming full responsibility 
for design and administration of contracts and wil! be 
expected to supervise junior staff. The work is varied 
and offers scope for initiative. Apply, stating full par 
ticulars and salary required, to Farmer & Darx, Romney 
House, Tufton Street, London, S.W.1 


SITUATION VACANT. Designer-detailer experienced 
in reinforced concrete required for London professional 
office The work is varied, comprising all types of con 
struction in concrete and steel, and offers scope for anyone 
interested in gaining design experience. Permanent posi 
tion with excellent prospects. Five-days’ week. Apply, 
stating full experience, to Farmer & Darx, Romney 
House, Tufton Street, London, S.W.1 


SITUATIONS VACANT Reinforced concrete designer 

detailer and detail-draughtsman required for interesting 
structural frameworks. Permanent positions for right men 
desirous of working in close co-operation with precast 
production. Speed, accuracy and confidence in own ability 
essential. Age 20-30. Salary {750-410 A. & « 

Barvis Lrp., Manor Works, Church Road, Thundersiley 
Essex 


CIVIL 
STRUCTURAL ENGINEER 


Applications are invited from Corporate Members 
of the Institutions of Civil /Structural Engineers for 
a permanent appointment in the Civil Engineering 
Section of the National Coal Board, West Midlands 


Division, Himley Hall, ar. Dudley, Worcs 


The appointment will be within the salary range 
of {1,000-41,550 per annum, and the starting 
salary will be commensurate with qualifications and 


experience 


The Division has on hand a large programme of 
interesting work offering experience of a varied 


nature. 
The appointment is superannuable 


Applications quoting C.C.E. on forms 


obtainable from 
DIVISIONAL CHIEF STAFF OFFICER 
NATIONAL COAL BOARD, 
Himley Hall, ar, Dudley, Worcs 


to be returned by 26th April, 1961 
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DOW-MAC (PRODUCTS) 
LTD 


(A MEMBER OF THE 
DOWSETT GROUP) 


TALLINGTON, STAMFORD, LINCS 


Leading Specialists in the supply 
of Prestressed Concrete for all 
types of Civil Engineering Work 


require 


STRUCTURAL DESIGNERS AND 
DETAILERS IN ALL GRADES 
for 


work comprising the analysis of structures such 
as bridges, multi-storey buildings, etc., into precast 
concrete elements, both in reinforced and pre- 
Stressed concrete including application and develop- 
ment of prestressing techniques. 


Degree or equivalent preferred, but training given 
in prestressed concrete. 


Salaries in the range {1100-{1500 for top-grade, 
but vacancies in all grades. 

The offices are situated in a pleasant country dis 
trict with free transport from town. 


Five-days’ week 
Successful applicants will have furniture removal 


expenses paki and 4 weeks’ free accommodation 
on engagement. 


Applications in writing to: 


Tecunicat Director, 
Dow-Mac (Propucts) Lrp., 
Tallington, Stamford, Lincs 


SITUATIONS WANTED. 


SITUATION WANTED. Young Indian civil engineer 
(candidate for A.M.L.C.E.) with seven years’ site and office 
experience wants to start as reinforced concrete detailer 
and designer. Write Box 4748, Concrete anp Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 

SITUATION WANTED. Qualified structural engineer 
with twelve years’ experience in the design of reinforced 
concrete and prestressed concrete structures requires suit- 
able position in Merseyside or Chester areas. Box 4745, 
CONCRETE AND ConsTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATION WANTED. Engineer, B.A., B.Eng 

A.M.1L.C.E., 39, at present in charge design office and con 
struction, seeks change. Experience of reinforced concrete 
and steel buildings, railway work, bridges, Crainage, sewage 
disposal, tunnels, shaft sinking, foundations. Responsible 
position London/S.E. area. Box 4751, Concrete snp 
CONSTRUCTIONAL Encingerinc, 14 Dartmouth Street, 
London, S.W.1. 


SERVICES OFFERED. 


SERVICES OFFERED. Accurate and rapid design 
and/or detailing service for all types of reinforced concrete 
work offered to the profession by competent team led by 
—_— engineer. Quotations for all jobs. R.E.Eveson 
Partwers, 1 Speedwell Road, Birmingham,5. Telephone 
Calthorpe 2594 
SERVICES OFFERED. Capacity available for con- 
suiting engineers for the design and detailing of all types 
of reinforced concrete and steel frame buildings, heavy 
industrial structures and foundations, road works, etc. 
Drawino Orrices Services. Telephone: Tulse Hill 
9t95. 





DESIGN SERVICES 
offered to the profession by civil engineer with 
first-class industrial experience. Box 4743, 


Concrete anp ConsTRUCTIONAL ENGINEERING 
14 Dartmouth Street, London, S.W.1. 


FOR SALE. 


FOR SALE. Steel fencing stakes, chain link, ete. E 
Sreruens & Sow Lrv., Bath Street London, E.C.1 
Clerkenwell 1731. 


FOR SALE. Fielding & Piatt slab press for sale, suitable 
for manufacturing 3 ft. « 2 ft., 2 ft 1 it. 6 in., 2 ft. 6 im. 
2 ft., and 2 ft. x 2 ft. pressed, slabs complete with 
vacuum lift pallets and slab papers. For full details 
write to Box 4746, Concrete anwp CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 


PATENT. 

PATENT. The proprietors of British Patent No. 786,500 
for “A Method and Apparatus for the Production of 
Lightweight Aggregate", desire to enter into negotiations 
with a firm or firms for the sale of the patent or for the 
grant of licences thereunder. Further particulars may be 
obtained from Marxs & Cierk, 57 & 58 Lincoln's Inn 
Fields, London, W.C.2. 





“THE CONCRETE YEAR BOOK” 


1961 EDITION 


1320 pages 
Price 12s. ; by post 13s. 9d. 
$3.00 in Canada and U.S.A. 
HANDBOOK 


This Section presents in concise and 


¢ 
t 
convenient form specifications or methods 


which are either standard practice or 
recommendations formulated after thor 
ough investigations by competent bodies 
Complete memoranda and data of every 
day use 


CONSTRUCTION COSTS 


Illustrations and data including costs of 
buildings and other structures including 
precast work completed or in progress in 
1960. 


DIRECTORY 


The only complete Directory of the con 
crete industry, classified under different 
headings for ease of reference. Complete 
list of trade names 


CATALOGUE 


Describes the businesses or products of 
more than 900 firms connected with or 
catering for the concrete industry. Invalu- 
able to anyone seeking a firm of contractors 
to carry out special kinds of work, or a 
machine, material or product for any 
purpose. 


CONCRETE PUBLICATIONS LTD.., 


14 DARTMOUTH STREET, 
LONDON, S.W.|! 














APRi, 1961. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBG TELEVISION CENTRE AT WHITE CITY 


Tentor Bars for concrete reinforcement have a 

high tensile and bond strength; save up to 15°/, of the 
cost of plain rounds ; require no hocks; can be supplied 
cut or bent to specifications, in sizes from 4" to 1}". 


Tentor Bars are supplied by the following companies 

and their branch offices :-— 

B.R.C. STEEL LTD, Silkmore Lane, 

Stafford. Stafford 444 

G.K.N. REINFORCEMENTS LTD, 22 Kingsway, 

London, WC2. CHAncery 1616 

MCCALL & CO. (SHEFFIELD) LTD, P.O. Box 41, 

Sheffielc. Rotherham 2076 

STEEL, PEBCH & TOZER, LTD, Branch of The United Steel 
Companies Ltd, The Ickles, Sheffield. Sheffield 41011 


Architects: 
M. T. Tudsbery cas. Main dienes 
Higgs & Hill Led. Foundations: G. Wimpey & Co. Led. 


THE TENTOR BAR COMPANY LTD. 


GKN HOUSE - 22 KINGSWAY « LONDON WC2 - TEL: CHANCERY 1616 - GRAMS: TENTORED - WESTCENT - LONDON 





CONCRETE AND CONSTRUCTIONAL 


| 


DOW-MAC (PRODUCTS) 
LTD 


(A MEMBER OF THE 
DOWSETT GROUP) 


TALLINGTON, STAMFORD, LINCS 


Leading Specialists in the supply 
of Prestressed Concrete for all 
types of Civil Engineering Work 


require 


STRUCTURAL DESIGNERS AND 
DETAILERS IN ALL GRADES 
for 
work comprising the analysis of structures such 
as bridges, multi-storey buildings, etc., into precast 
concrete elements, both in reinforced and pre 


Stressed concrete including application and develop 
ment of prestressing techniques 

Degree or equivalent preferred, but training given 
in prestressed concrete 

Salaries in the range {1100-41500 for top-grace 
but vacancies in all grades 

The offices are situated in a pleasant country di 
tnet with free transport from town 

Five-days’ week 
Successful applicants will have furniture removal 
expenses paid and 4 weeks’ free ack 
on engagement 


omumod 4 tron 


Applications in writing to 


Tecunicat Director, 
Dow-Mac (Propucts) Lrp 
Tallington, Stamford, Lincs 


SITUATIONS WANTED. 


SITUATION WANTED. Young Indian civil 
(candidate for A.M.L.C.E.) with seven years’ site and offi 
experience wants to start as remforced concrete detail 
and designer Write Box 4748, Concerre anno Co 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, Londo 
S.W.t 


SITUATION WANTED. Qualified structural engineer 
with twelve years’ experience in the design of reinforced 
concrete and prestressed concrete structures requires suit 
able position in Merseyside or Chester areas. Box 474 

CONCRETE AND ConsTruCcTIONAL EnGinexRino, 14 Dart 
mouth Street, London, 5.W.1 


SITUATION WANTED Engineer B.A B.Eng 
A.M.1L.C.E., 99, at present in charge design office and 
truction, seeks change. Experience of reinforced cx 

and steel buildings, railway work, bridges, drainage, sewage 
disposal, tunnels, shaft sinking, foundations Respon le 
position London/S.E. area Box 4751, Concerts 
CONSTRUCTIONAL Dartmouth 
London W.r 


enginee t 


ENGINEERING, 14 


SERVICES OFFERED. 
SERVICES OFFERED. Accurate and rapid design 
and/or detailing service for all types of reinforced concrete 
work offered to the profession by competent team led by 
qualified engineer. (Quotations for all jobs. R.E. Everson 
& Partners, 1 Speedwell! Road, Birmingham, 5 
Calthorpe 2594 


SERVICES OFFERED. Capacity available for con- 
sulting engineers for the design and detailing of all types 
of reinforced concrete and steel frame buildings, heavy 
industrial structures and foundations, road works, etc. 
Daawine Orrices Services. Telephone: Tulse Hill 
9195 


Telephone 


ENGINEERING 


DESIGN SERVICES 


offered to the profession by civil engineer wit! 
first-class industrial experience. Box 4743 
CONCRETE AND CONSTRUCTIONAL ENGINERRIN 
14 Dartmouth Street, London, 5S.W.1 


FOR SALE. 


FOR SALI Steel fencing stakes, chain link 
Sreruens & Sow Lit Bath Street London 
Clerkenwell 1741 


FOR SALI Fielding Platt slab pr 
for manufacturing ,; ft it..2i 1.6 
it., and 2 ft ft i 


pressed, slabs 
lift pallets and slab 


papers I 
tox 4746, Conwcerere anv ‘ 
INEERING, 14 Dartmouth Street, Lond 


PATENT. 
PATENT The propriet 
for A Method and 
Lightweight Aggregate ’ 


rs of British Paten 
Apparatus fo 
desire t 
a firm or firms for th 
of lieences thereunder 
vd from Marks & 
ls, London, W.C. 





“THE CONCRETE YEAR BOOK” 


1961 EDITION 
1320 pages 
Price 12s. ; by post 13s. 9d. 
$3.00 in Canada and U.S.A. 
HANDBOOK 


Thi ’ ' 


CONSTRUCTION COSTS 


Ilustration nd dat ludit 


DIRECTORY 


The only « le te I y of the cor 
crete ' ry, ci 1e« er difterent 
headings f efere ( 
list of trade nar 


CATALOGUE 


Describes the busin r product 
ted 


mplete 


more than goo firme with 
catering for the concret« 


able to anyone 


Invalu 
eeking ontractor 
to carry out special 

machine, material 

purpose 


CONCRETE PUBLICATIONS LTD., 


14 DARTMOUTH STREET, 
LONDON, S.W.! 
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OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBC TELEVISION CENTRE AT WHITE CITY 


Tentor Bars for concrete reinforcement have a 

high tensile and bond strength; save up to 15°, of the 
cost of plain rounds; require no hooks; can be supplied 
cut or bent to specifications, in sizes from 4" to 1}. 
Tentor Bars are supplied by the following companies 

and their branch offices :— 

B.R.C. STEEL LTD, Silkmore Lane, 

Stafford. Stafford 444 

G.K.N. REINFORCEMENTS LTD, 22 Kingsway, 

London, WC2. CHAncery 1616 

MCCALL & CO. (SHEFFIELD) LTD, P.O. Box 41, 

Sheffield. Rotherham 2076 

STEEL, PEBCH & TOZER, LTD, Branch of The United Steel 
Companies Ltd, The Ickles, Sheffield. Sheffield 41011 


Architects: Norman & Dawbarn Civil Engineer to the BBC: 
M. T. Tudsbery ca.2. Main Contractors: Superstructure: 
Higgs & Hill Led. Foundations: G. Wieapey & Co. Lad. 


THE TENTOR BAR COMPANY LTD. (Ox) 


GKN HOUSE : 22 KINGSWAY - LONDON WC2 - TEL: CHANCERY 1616 - GRAMS: TENTORED - WESTCENT ‘ LONDON 
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Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement 


THE GRITISH REINFORCED CONCRETE ENGINEERING CO. LTOD., STAFFORD 


London, Birmingham, Bristol, Chelmsford, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, 
Glasgow, Dublin, Belfast, Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver 
Export Sales: 54 Grosvenor Street, London W.1 





~ Ww, 1015 


Published by Concrete Pustications Ltp., 14 Dartmouth Street, London, 8.W.1. Telephone: Whitehall 458: 
Printed by Burien & Tanner Lrpv., The Selwood Printing Works, Frome and London 














